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The Analysis of Flow-Around'a 2-D Airfoil
at L-ow Reynolds Num ber
YE Jian, L N Guo-hua, ZOU Zheng-ping, LU L i-peng
(Beijing U niversity of A eronautics and A stronautics,Beijing 100083, China)

Abstract: U sing” high order finite difference scheme, a direct numerical simulation
(DN'S) of low Reynolds number flow around a NA CA 0012 airfoil was carried out The
Reynolds number based on chord is 1.0x 10 the angles of attack are 0° 4° and 10° The
computation results indicate that the statistical traits of wake region are smilar at angles of
attack 0°and 4° In thew ake region distancing trailing edge 0. 3 chord, ordered vortex streets
exist, the extranum of vorticity and minmum of pressure are located in the center of vor-
tices A long the stream line, the abslute value of vorticity decreases gradually,w hile them in-
imum of pressure increase step by step. T he statistical traitsof w ake region at angle of attack
10° are different from that at other two angles The absorption of vorticity and formation of
high pressure region are two conditions of vortices shedding
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Fig 2 Turbulence intensity at angles of attack 0° and 4° regectively
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Fig 3 Statistical results at-angle of attack \10°
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Fig 4 Flow visualization at anglesof attack 1.5° and 14° regectively,
Re= 1.5x 10°,M a~= 0. 054, quoting from ref [13]
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Fig 5 Statistical results at angles of attack 0° and 4° corresponding to (a)
and (b), in thew ake region distancing trailing edge 1 chord
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Fig 7 Vortex shedding processof trailing edge, contours of vorticity-stream line,
pressure-velocity field of different time, angle of attack equals 10°
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