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Heat Transfer Enhancement in a Square Duct with Double V-Ribbed Strip Inserts
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Abstract

This work presents a study of heat transfer in a heat exchanger duct fitted diagonally with double
V-ribbed strip. The duct has a square section with uniform wall heat flux conditions. The experiments are
carried out by varying airflow rate for Reynolds number ranging from 4000 to 40,000 and the results for
different rib angles (10°, 20° and 30°) at similar rib height, e = 15% of duct diameter are compared with
the smooth duct. The results in terms of Nusselt number and friction factor show that the ducts fitted with
double V-rib strip provide higher heat transfer and friction factor than the smooth duct. In comparison, the
30° double V-rib gives higher heat transfer than the 10° and 20° ones. The average Nusselt number
ratios are found to be about 3.64, 3.39 and 2.93 times over the smooth channel while the friction factor

ratio are about 25.80, 15.70 and 7.49 times for the 30°, 20° and 10° double V-ribs, respectively.
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