Extended Surfaces – Example 2.

The engine cylinder of a motorcycle manufactured from aluminium of height H = 0.15m, and outside diameter D = 50mm, has N = 5 fins of an annular design, where the thickness t = 6mm and length L = 20mm.  These five fins are equally spaced along the height of the cylinder.  The engine cylinder has a temperature of 500K (i.e. Tb), and the surrounding air is at a temperature of 300K.  If the convective surface heat transfer coefficient from both the base and fins is 50 W/m2K, and the thermal conductivity of aluminium is 186 W/mK, determine the rate of heat transfer from the cylinder without the addition of the fins, and also the value with the fins added.  Also, determine the individual fin efficiency, and the overall surface efficiency.
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