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The Design of Airflow Straightener by Using Computational Fluid Dynamics
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Abstract

The flow straightener designing by using principle of computational fluid dynamics. Background of this
project is to find the way to use the wind energy from industrial ventilation fan, to produce electricity by using
wind turbine. But installing wind turbine directly doesn’t give a good performance due to swirl of the air flow from
the ventilation system. To resolve the problem, we design the etoile flow straightener to reduce swirl effect of the
flow. The important parameters for designing the straightener are number and height of straightener’s fin. The
diameter of straighten is 35 centimeters and the length is two times of diameter. Using the computational fluid
dynamics to optimize the number and height of the fin. The result from numerical solution is going to be validated
to the experimental result, using 12-inch diameter fan generate flow through the straightener and measure the
flow velocity by using hotwire. The result from CFD can be concluded that the 8 fins is the best condition for
reducing the axial velocity distribution. More fins are better to reduce radial and tangential velocity. The height of
fin is between 0.35 to 0.4 times of straightener's diameter, can reduce the magnitude and distribution of
tangential velocity.
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