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Numerical investigation of impressible turbulent flows past airfoils
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Abstract: The standard \k-w model and the k-w model coupled with dispersion model
were computed for turbulent flow over two airfoils, NACA 0012 and NACA 4412. The flow
characteristics on the surface of the NACA 0012 airfoil were analyzed in detail under a typical
Reynolds number of 2:°88 X 10° and attack angle from 0° to 15° including pressure coefficient,
lift coefficient and drag coefficient; the flow characteristics on the surface of the NACA 4412
airfoil were analyzed in detail under a typical Reynolds number of 1. 52X 10° and attack angle
of 13. 87° including the flow separation and pressure coefficient, and then compared with
the experiment data. Under the same condition, the new model improved the accuracy of a-
bout 5% than the standard k-w model when calculating the lift coefficient of NACA 0012, and im-
proved the accuracy of about 3% than the standard k-w model when calculating the pressure coeffi-

cient of NACA 4412. The results prove its credibility and value further more.
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Fig. 1 Computational mesh of NACA 0012 flow field
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Fig. 2 C mesh on the surface of airfoil (NACA 0012)
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Table 1 Lift coefficients at different angles of incidence
/()
0 5 10 15
f-w Y 0.0005  0.538  1.04 1.4
ARCHAE —0.00007  0.542 107 1,493
S e 0 0.541  1.07  1.497
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Table 2 Drag coefficients at different angles of incidence

B/
0 5 10 15
- BT 0. 009 0.011  0.016  0.03
A SR 0. 009 0.011  0.016  0.027
SR AH 0. 008 0.009 0.012  0.019
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Fig. 7 Streamlines on the trailing edge at 15° angle

of incidence
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Fig. 10 Separation vortex on the trailing edge
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