5543 B 3 W) BMos 2 Wi

2011 46 H

PNEPNEE S S

Journal of Nanjing University of Aeronautics &. Astronautics

Vol. 43 No. 3
Jun. 2011

mEEEBERES|IEES T T
EEY £ # ®HEK

(UL S LR R 2 BT HLIR 32 30 ) o 5 SC 30 %, M AL, 210016)

HWEATTHHRELANIFEAXG AR AL T —ERERELZIPREAIRRIN T R BZHTEFE
STREERTHRAEALR TV A HREITHCFD B AR AR A FRL NG /vt FR®. 4
WA ARG RERGAEFRT TN ARG EATH RrRNF AYTREMAERZGRREHR

F, PRI ARy ERBATT KB RiE,

KB MAKEL AT EH BB E-TE 2% :CFD 7%

FESES 211,52 XHRARIR D : A

X EHS:1005-2615(2011)03-0357-06

Analysis Method for Prediction of Micro-Rotor
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Abstract:In order to better understanding the relevant micro helicopter aerodynamics, a method for the

prediction of micro-rotor hover performance is presented. The method combines the computational fluid

dynamics (CFD) technique for two-dimensional parametric aerodynamic study of airfoils at low Reynolds

numbers with the blade element momentum theory (BEMT) for the prediction of rotor hover perfor-

mance. The predicted thrust and power of micro-rotor are in good agreement with experimental mea-

surements. The investigation explores the influences of a series of parameters such as airfoil shape and

blade plan form on the micro-rotor performance. Theoretical and experimental studies show that thin

circular arc airfoil shape, tip tapered geometries and blade plan form with twist distribution will improve

the maximum of micro-rotor hover efficiency.

Key words: micro-rotor; low reynolds number; hover performance;blade-element momentum theory;

computational fluid dynamics method
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