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Abstract

This paper utilizes the DDES model and STAR CCM+ software to study the aerodynamic performance
of the S809 airfoil equipped with leading-edge vortex generators at various angles of attack. The
results show that the leading-edge vortex generators significantly enhance the lift coefficient and
reduce the drag coefficient at angles of attack of 20° and below, particularly at a 20° angle of attack

XESFIH: MEF. AR SN s809 H AV sh M RERZ BT FL)]. AR 1)) B, 2025, 14(1): 618-625.
DOI: 10.12677/m0s.2025.141058


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.141058
https://doi.org/10.12677/mos.2025.141058
https://www.hanspub.org/

7L

where the lift coefficientincreased by 64.1% and the drag coefficient decreased by 50.5%. However,
as the angle of attack increases to 24° and above, the effectiveness of the vortex generators in con-
trolling flow separation gradually diminishes. This study not only verifies the effectiveness of lead-
ing-edge vortex generators in controlling flow separation but also provides important reference
data for the design of wind turbine blades. Future research will further explore the impact of the
size, shape, and arrangement of vortex generators on their performance, as well as their potential
application in actual wind turbine blades.
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Figure 1. Sketch of designed deployable vortex generator system
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Figure 3. Computational domain
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Figure 4. Computational mesh
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Figure 5. Comparisons of experimental and CFD results for Cl and Cd
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Figure 6. Comparisons of S809 and S809-10DVG results for Cl and Cd
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Figure 8. Comparisons of S809 and S809-10DVG for Vortex structure distribution
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