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Fig. 1 Schematic cylindrical mesh for a hovering rotor blade
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Fig. 2 Computed and experimental pressure coefficient on the surface of a rotor blade

WENO-ROE

——————— MUSCL-ROE £k, I AT DU WENO #% 2 i i st g 22
T MUSCL #% X, MIHERCEEMERE R LU-
SGS Paztkg L7 W% CPU 3. 00 GHz flNfE 2 GB
(LB B AT, MUSCL #% 2 5% 8 i 83 4 4
BT 12 /N8 19 4080, WENO #% 328 iF 22 /)
i) 38 43w WENO #% 2 5 - I 18] 25 8ok 5
# Runge-Kutta""™ i /5 #% 205 F B2 47 /B 36
Srh. Al LU-SGS fa =itk it B R 2 1 5
# Runge-Kutta B R KBRS,

log10(res/res0)

R
Yo

PR T | T SR T A | L
0 5000 10000
neyet

B3 BRAM S £k

Fig. 3 Residual convergence curves
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Numerical simulation on the inviscid flowfield of transonic hovering

rotor using implicit method and WENO schemes

XU Li"*, YANG Ai-ming’, DING Jue', WENG Pei-fen"!
(1. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China;
2. Department of Mathematics and Physics, Shanghai University of Electric Power, Shanghai 200090, China;

3. Department of Mechanics and Engineering Science, Fudan University, Shanghai 200434, China)

Abstract: The most complex flows in aviation are probably those that occur over rotorcraft. To search
one numerical method to exactly predict the rotor wake is an unsolved problem. A high-order upwind
scheme is developed to compute the inviscid flow field of a helicopter rotor in hover using implicit finite
volume method. Roe Riemann solver which is a high-resolution scheme and a flux-difference splitting
scheme is adopted to compute inviscid flux. For better accuracy, 5th order weighted essentially non-os-
cillatory (WENQO) schemes are adopted to interpolate higher order left and right states across a cell in-
terface, and compared with MUSCL schemes. To improve the efficiency and convergence to steady
state, the LU-SGS implicit algorithm is used. The performance of the schemes is investigated in a tran-
sonic inviscid flow around hovering rotor. The results reveal that WENO-Roe has the great capabilities
to capture shock with higher resolution than MUSCIL-Roe, which shows the advantage of increasing pre-

cision, and the implicit LU-SGS scheme is more efficient than 5th order Runge-Kutta method.

Key words: rotor; hover; Euler equations; WENO schemes; Roe scheme; implicit scheme



