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Effect of V-shaped baffles on thermal performance in a square duct
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Abstract
The work presents the study of thermal performance enhancement in a square duct fitted
with V-shaped baffles. The experiments are carried out by varying airflow rate for Reynolds number

ranging from 4160 to 38,000 in the test section with a uniform wall heat flux condition. The baffle- to
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channel-height ratios (b/H=BR) of 0.1, 0.2, 0.3 and 0.4, the attack angle (8) of 60° and the baffle-pitch
to duct-height ratio (P/H=PR) of 3 are introduced in the current work. The effects of the BR on heat

transfer in terms of Nusselt number (Nu) and pressure drop in the form of friction factor (f) are

experimentally investigated. The experimental results show that the use of the V-shaped baffles

provides higher heat transfer and friction loss than the smooth duct with no baffle. The mean Nu are

found to be 3.1, 3.9, 4.5 and 5.1 times above the smooth duct while the mean f are 14.1, 24.8, 41.2

and 76.2 times for the BR = 0.1, 0.2, 0.3 and 0.4, respectively. The square duct with V-shaped baffle at

BR = 0.2 yields the highest average thermal performance factor (TEF) of 1.67.

Keywords: Square duct, V-shaped baffle, Heat transfer, Reynolds number, Thermal performance.
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