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The Simulation Study of Air Flow Behavior through Rectangular Duct
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Abstract

The simulation study of air flow through obstruction in rectangular duct shows the
behavior of fluid flow in 3 conditions and to be the part of fluid mechanics instruction.
The air with 2507, 50% RH at static pressure 248.84 Pa is used to be the fluid flow in the
standard rectangular duct with the dimension of 500 mm width, 250 mm height, 3 mm
thickness and 4 m long. The duct conditions are normal duct, cylindrical obstruction with
80 mm and 100 mm in diameter. The obstructions have the height of 250 mm, number
of 8 with stageered arrangement. The simulations result that the wake occurs behind the
cylinder staggered (L=0.8m) with the distance of 0.3m and 0.9m for cylinder diameter 80
mm and 100 mm, respectively, and no wake occurs in normal duct. Moreover, the
maximum velocity are 19.023 m/s and 24.642 m/s at the duct wall behind the cylinders
respectively, and the maximum velocity in normal duct is at middle of velocity profile

with 14.54 m/s. The fully developed flow are at the position L=2 m and 2.5 m in the



cylinder diameter 80 mm and 100 mm, respectively. Thus, the cylindrical diameter, the
distance between cylinder and the wall shear stress are the parameters related to the
velocity and turbulence flow.
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