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THE STUDY ON THE PROPELLER AERODYNAMIC CHARACTERISTIC OF
MICRO AERIAL VEHICLE USING THE MRF METHOD.

W. Choi,"

JH Kim,' K.T Lee’ and C.W Park’

This paper dealt with the flow simulation for the optimum designed propeller for Micro Aerial Vehicle, using a
commercial CFD program(FLUENT). The propeller was modeled by the Multiple Reference Frame(MRF) method.
For the validation of the computational method, the flow field analysis results for the propeller were compared with
the flow analysis results, which are using Xfoil, for the optimum design, and with the wind tunnel data of a similar
propeller model. By these validation processes, the reliability of MRF method was confirmed.
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A YEbEoH black widow ZEHE AlFuo]Ele} HlR A
9 gho] vl M HE S Elskilth o] nlal vo]E
o A8% 3t 2 Aol H8e el FYH 2
ole} A-&et MRF 79| A= A7} e Zlo= et
Hrh A5 AgelA= B geet e 4t Ze
2] o] 95 T 9IE sliding Mesh 7[HES A&
ato] A Pole=g Folxel 1A a4 7ol gk A
=& Sl oot

X =
HoE

rot

[1]1 2004, Lee, K.H., Jeon, Y.H., Bae, E.S., Lee, D.H. and Lee,
K.T., "Implementation of the Numerical Optimization for the
Micro-Air ~ Vehicle  Propeller,”  10th  AIAA/ISSMO
Multidisciplinary ~ Analysis and ~ Optimization ~ Conference,
Albany, New York.

(2] 2003, ¢, k&, oG, “A wolmaa P 2ad
A Tade 31988 54 4
T ARgErRas FATEHE =R
94-100.

(3] 2009, oA, “2Aq A FE& Z=dee] FE4
A, Ardaia 8l FE AR T e
¥, =T

[4] 2004, Monal Pankaj Merchant, '"Propeller performance
measurement for low Reynolds number unmanned aerial
vehicle applications," Thesis, Wichita State University.

[5] 2006, Gamble, B.J., "EXPERIMENTAL ANALYSIS OF
PROPELLER INTERACTIONS WITH A FLEXIBLE WING
MICRO-AIR-VEHICLE," Thesis, AIR FORCE INSTITUTE
OF TECHNOLOGY.

[6] 2001, Mueller, TJ., "Fixed
Aerodynamics for Micro Air Vehicle Applications," AIAA,
pp.519-535.

[7] 2007, Lian, Y., and Shyy, W., "Laminar-Turbulent Transition
of a Low Reynolds Number Rigid or Flexible Airfoil,"
AIAA Journal, Vol.47, No.7.

[8] 2009, ANSYS FLUENT 12.0, Theory Guide.

[9] 2009. 11, ¥HAE, zold, A4 “MRF 7|HE& o]&3
FAolZs HEudl FRIge7e] e, e
27813 2009 FASFEEHE D] w=i-F, pp.509- 512.

[10] 2008. 7, A4, FAWHS, o]9Z “CFDOl| 2Jgh 2D ofjoja
d TE54 93D FHER A5 dig]Aets)=
& BH A2 A7Z, pp.549-557.

and  Flapping Wing



