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AERODYNAMIC EFFECTS OF THE TAB ON A HOVERING ROTOR BLADE

HJ. Kang, DH. Kim and S.H. Kim

Korea Aerospace Research Institute, Rotor Team

Numerical simulation was performed for the rotor blade with fixed tab in hover using an unstructured mesh
Navier-Stokes flow solver. The inflow and outflow boundary conditions using 1D momentum and 3D sink theory
were applied to reduce computational time. Calculations were performed at several operating conditions of varying
collective pitch angle and fixed tab length. The aerodynamic effect of fixed tab length was investigated for hovering
efficiency, pitching moment and flapping moment of the rotor blade. The results show that it affects linearly
increasing on the pitching moment of the rotor blade but does not affect on the flapping moment. The required
power is less than 45kw for ground rotating test in hover. Numerical simulations also show that the vortex generate
not only from the tip of the rotor blade but also from the fixed tab on the rotor blade.
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Fig. 3 Surface meshes on blades with the tab
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Table 1 Mesh informations in case of rotor blade

with 12 mm of tab length
Coll. Pitch Total Nodes Total Cells | Blade Surface
0 deg. 1,163,648 5,048,814 51,352
4 deg. 1,173.150 5,110,616 50,830
6 deo. 1,187,175 5,180,875 50,708
8 deg. 1,198,930 5,216,728 52,018
10 deg. 1,216,724 5.295.636 52,669
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Fig. 8 Vorticity contours behind the blade with tab length 12 mm at collective pitch angle 12 deg.
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Note

This paper is a revised version of a paper presented at the
KSCFE 2013 Spring Annual meeting, Seogwipo, Jeju, May
15-16, 2013.
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