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Fig.1  Testing equipment for the performance of heat transfer 
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Table 1  Porosity of the specimens 

Diameter/µm Design porosity/% Real porosity/% Error/% 

30 90 90.2 0.20 

30 80 80.6 0.60 

30 75 74.1 –0.90 

50 90 89.2 –0.80 

50 80 80.5 0.50 

50 75 74.8 –0.20 

100 90 88.7 –1.30 

100 80 79.2 –0.80 

100 75 75.6 0.60 

160 90 88.4 –1.60 

160 80 81.3 1.30 

160 75 75.9 0.90 

1 thermocouple, 2 adiabatic asbestos, 3 resistance 

wire, 4 main heater, 5 auxiliary heater, 6 drain out- 

let, 7 sample, 8 working medium, 9 glass cover, 

10 medium complement 
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� 2  +MN 80%���=>@ABCD? SEM�� 

Fig.2  SEM images of Cu fiber felt with porosity of 80% 

fabricated by fibers with different diameters: (a) 50 

µm and (b) 160 µm 
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� 3  BC=>��k���+MN?BC*+,-T��NEiTN? ¡ 

Fig.3  Heat flux as a function of superheat of the fiber porous materials with different porosities fabricated from 

the fiber with 30 µm (a), 50 µm (b), 100 µm (c), and 160 µm (d) in diameter 
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Fig.4  Heat flux as a function of superheat of the fiber porous materials fabricated from different diameters fiber with 

the fiber felt porosity of 90% (a), 80% (b) and 75% (c) 
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Effect of Pore Structure of Cu Fiber Porous Materials on Pool Boiling Heat Transfer 

 

Zhi Hao, Tang Huiping, Zhu Jilei, Wang Jianzhong, Ao Qingbo, Ma Jun, Li Aijun, Xu Zhongguo 

(State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: The pool boiling heat transfer performances of copper fiber porous materials with four different fiber diameters (30, 50, 100 and 

160 µm) and copper plane plate were investigated under the atmospheric pressure. The results show that the heat transfer performances of 

the copper fiber porous materials with the porosity of 90%, 80% and 75% are much better than that of the Cu plane plate when the 

superheat is below 20

 

°C. The heat transfer performance of the copper fiber porous materials is enhanced with decreasing the fiber diameter 

when the porosity of copper fiber felt is 90%. When the fiber diameter is 160 µm, the heat transfer performance is enhanced with 

decreasing porosity of copper fiber felt. There are many factors which can affect the pool boiling heat transfer, such as the number of active 

evaporation core, the resistance of bubble overflow and the fiber capillary attraction. Therefore, there should be different optimal pore 

structures under different working conditions. 

Key words: metal porous surface; pool boiling; heat transfer enhancement 
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