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Numerical investigation of dynamic stall control using
variable droop leading edge airfoil
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Abstract: \Numerical\simulation for the_variable droop leading-edge (VDLE) concept
proposed to control the compressible dynamic stall of the VR-12 airfoil was presented. Com-
putational results‘validate that VDLE can decrease considerably the maximum drag and im-
prove the minimum pitching moment simultaneously while the lift is maintained almost at the
same high level. The reason for VDLE having achieved these benefits, from the perspective
of flow mechanism, is its ability to eliminate completely the dynamic stall vortex occurred on
the baseline. Investigation of the effects of parameters shows that the control benefits of
VDLE are not sensitive to the variation of Mach number, reduced frequency or drooping con-
trol methods, which implies that the VDLE is a robust control method for the compressible

dynamic stall of airfoil.
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Table 1 Comparison of efficiency obtained with CFD and WT
Ma ACLmax Acl)max - ACMmin
~0.14(8%) - 0.35(63%) - 0.11(31%)
0.3 CFDIS) - 0.22(11%) —0.49(72%) - 0.32(68%)
CFD ~0.05(3%) —0.44(82%) - 0.27(84%)
- 0.15(8%) - 0.36(63%) - 0.15(37%)
0.4 CFD" - 0.20(10%) - 0.39(56%) - 0.20(43%)
CFD - 0.07(4%) —0.48(74%) - 0.25(67%)
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