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Experimental investigation of mixed convection heat transfer from

longitudinal fins in a horizontal rectangular channel
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4. Conclusions

Mixed convection heat transfer from longitudinal fins in a hor-
izontal channel with a uniform heat flux boundary condition at the
bottom surface has been studied experimentally. Experimental re-
sults for bottom heated fin arrays have been presented for different
fin spacings, fin heights, and modified Rayleigh numbers, and the
effects on heat transfer have been investigated.

It has been determined that the mixed convection heat transfer
depends on the fin height and spacing. The effects of fin spacing on
heat transfer have been investigated by conveying experiments at
four different fin spacings (S/H = 0.04, 0.08, 0.12 and 0.18). The
average convection heat transfer coefficient increases first with
fin spacing and then it takes its maximum value after which it

starts to decrease with the increase in fin spacing. When the fin
spacing is smaller than the required value, the resistance against
the flow is formed due to the intersection of boundary layers
developed on fin surfaces and as a result, the rate heat transfer
from fin arrays decreases. For large values of fin spacing (causing
a small number of fins for fixed fin base area), however, the de-
crease in the total heat transfer area causes the rate of heat transfer
to decrease. Results of experiments have shown that to obtain
maximum amount of heat transfer from fin arrays, the fin spacing
should be at an optimum value. The optimum fin spacing has been
obtained in this study as Sopc = 8-9 mm.
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