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Numerical simulation on the flowfield of transonic
hovering rotor using implicit WENO schemes
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Abstract. In this paper, a high-order upwind scheme has been developed to compute the flow field of a
helicopter rotor in hover using implicit finite volume method. Roe’s Riemann solver which is a high-resolu-
tion scheme and a flux-difference splitting scheme is adopted to compute inviscid flux. For better accuracy,
fifth-order weighted essentially non-oscillatory (WENO) schemes are adopted to interpolate higher order left
and right states across a cell interface, and compared with MUSCL schemes. To improve the efficiency and
convergence to steady state, the LU-SGS implicit algorithm is used. The aerodynamic field is computed by
solving equations on a system of overset grids between which flow field information can effectively exchange.

Three layers of inner boundary and contribution boundary are searched in overset grids. The performance of
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the schemes is investigated in a transonic flow around hovering rotor, The results reveal that WENO schemes
attain more exact shock position than MUSCL, and WENO schemes can capture tip vortex with lower nu-
merical dissipation than MUSCL.

Key words:rotor in hover; Navier-Stokes equations; WENO schemes; implicit scheme; overset grids



