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Experimental Study of Natural Convective Heat Transfer in Horizontally-
Positioned Cellular Metal Foams with Open Cells

QU Zhiguo', XU Zhiguo', TAO Wenquan', LU Tianjian®
(1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. MOE Key Laboratory for Strength and Vibration, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Experimental study of air natural convective heat transfer in horizontally-positioned
copper metallic foams with open cells was conducted. The effects of porosity and pore density on
the total thermal resistance of the foam sample were quantified. It is found that the porous sur-
face can enhance the natural convection and reduce the thermal resistance by about 20% in com-
parison with a smooth surface. The surface area density and mass flow rate in natural convection
are affected by porosity and pore density simultaneously. When the porosity is relative small (e
= 0.9), there exits a critical value of the Gr number (turning point) for two pore densities (400
m~ ' and 1 600 m™'). When the Gr number is less than this critical value, the foam with a higher
pore density has the lower total thermal resistance, whereas when the Gr number exceeds the
turning point value, the opposite holds. If the porosity is increased to e = 0. 95, the foam with a
higher pore density has the lower thermal resistance in the whole experimental range. For the

two pore densities studied (800 m™!

and 1 600 m™"), the foam with a lower porosity (from 0. 95
to 0. 9) has the lower thermal resistance and the decrease is more obvious for the case of 1 600
m~! than the case of 800 m™'.
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