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Abstract: This paper investigates heat transfer performance and bubble behavior in 

gradient metal foam in saturated pure deionized water and n-heptanol solutions under 

pool boiling conditions. The gradient metal foam consists of a 40 PPI nickel foam 

layer with 4 mm thickness and a 10 PPI copper foam layer with 4 mm thickness; the 

foam porosity is 0.98. The experimental results show that n-heptanol increases the 

wettability of the copper surface and adversely affects the boiling heat transfer. At low 

heat flux, small departure bubbles attach onto the metal skeleton and then decrease in 

size. As heat flux increases, two common phenomena occur in the gradient foam: 

bubbles escape from the metal skeletons without cracking and bubbles separate into 

two smaller bubbles. When heat flux increases to 1×10
5
 W·m

−2
, two neighboring 

bubbles move upwards and are then sucked into the metal foam due to coalescence.  
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