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A NUMERICAL INVESTIGATION OF THE EFFECT OF SURROUNDING BUILDINGS
ON THE AERODYNAMIC PERFORMANCE OF A ROTOR SYSTEM ON THE WHIRL TOWER

Hee Jung Kang

Rotor Team, Korea Aerospace Research Institute

Numerical calculations were performed to investigate the influence in aerodynamic characteristics of a rotor
system by surrounding structures and the ground effect for the rotor blade on a whirl tower is also investigated.
Three dimensional Navier-Stokes simulations were carried out by using unstructured overset mesh technique and
parallel computation. The calculated hover performance showed good agreement with the experimental result and
showed that the structures around the whirl tower did not affect the aerodynamic characteristics of the blade. The
ground effect was studied by comparing with the numerical result for the out of ground condition and the result of

an analytic model.
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Fig. 1 Whirl Tower Test Facility
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Table 1 Computational Meshes

Whirl Tower ;Si‘;gitl‘l"’z' +Moving
Total Nodes | 4616304 | 4618716 | 4,660,181
Total Cells | 14,508332 | 14,517,080 | 14,639,659
Nodes 4,143,732
](341:3 Cells 11,778,180 (Prism-6,234,400)
yl/e 1.09x10-5 (y+ ~ 1.5)
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a) Whirl Tower

b) + Control building

¢) +Moving Shelter

Fig. 2 Geometry Configuration and Surface Meshes
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Fig. 3 Viscous Meshes on the blade surface
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Fig. 7 Surface Mach Contours
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Fig. 8 Vorticity Contours and Streamlines at y=0 plane
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