International Journal of Fluid Dynamics #4772, 2013, 1, 47-54 Hans X3l
http://dx.doi.org/10.12677/ijfd.2013.14008 Published Online December 2013 (http://www.hanspub.org/journal/ijfd.html)

Numerical Simulation of Aerodynamic Perfor mance for
LargeWind Turbine

Yuxin Gan

College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing
Email: cjgyx@126.com

Received: Dec. 25™, 2013; revised: Dec. 27", 2013; accepted: Dec. 30", 2013

Copyright © 2013 Yuxin Gan. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited. In accordance of the Creative Commons Attribution
License all Copyrights © 2013 are reserved for Hans and the owner of the intellectual property Yuxin Gan. All Copyright © 2013 are guarded by law
and by Hans as a guardian.

Abstract: In this paper, the writer uses the CFD method to numerically simulate the S809 airfoil which is specially
used for large wind turbine and analyzes its static aerodynamic performance. In the calculation process, the writer
uses Spalart-Allmaras turbulence model, k-o turbulence model, k-o turbulence model and SST k-o turbulence
model to make the fully turbulent simulation for S809 airfoil. It is found that the simulation result of the SST k-®
turbulence model is closest to the result of the experiment. Because the flow separation points predicted by the
S-A and k-® models are below the experiment result when the airfoil is at a high angle of attack, it will lead to the
result that the lift force is significantly higher than the experimental values. In addition, the lift coefficient which
is calculated by the k-o turbulence model has larger error than other turbulence models, and the drag coefficient
which is calculated by the k-o turbulence model is also different with the experiment result. Then the writer com-
pares the press distribution on airfoil surface and the flow field structure in some typical conditions which are
simulated by the SST k-o turbulence model, and researches the S809 airfoil’s aerodynamic performance under the
static stall. The simulation result shows that the separation point is on the suction surface of the airfoil when the
separation of airfoil’s boundary layer flow occurs. It is moving to the airfoil leading edge with the increasing angle of
attack until the separation of all the boundary layer in airfoil suction surface occurs. When the angle of attack is large
enough, the separation vortex of wake is reattached to the airfoil surface, forming the two-time vortices.
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Figure 1. Airfoil profile of S809
1. S809 AR

Open Access



KA R HLE R A Tl T R 1 AR AR AL

3.2. MERIS

ASCBUE T NKEAE Gambit FARL, KK
W&, PRI E 2 fs .

WA C R, B EREAME 76 MA, T
AR B 77 NS, X B R TH I A EAT T,
ML S 12,195 A0, 12,451 N
4, imimiEE

TR — Y FE & ¢ (IR 8] P 0E AT AR R

— 1 pteat
b=l o)t )

[ES, PR BE Y ¢ 7] LLZRIE NI K1 ¢ A1
fkshiE ¢ < F1, HE:

p=¢+¢ )

MR 75 VI I M, mT AR B0 4 7 72

H, Hrhsg—=ONESE R, B A NFIEN IR

A Navier-Stokes 772, 5 = NHAh ¢ FETTFE.

6(pU)+a(PV)+a(PW) _0 (6)
OX ay 0z
5 o _
opa) 2PUT)_ p, 0 f @ o
a o x oo ) (O
(i=1,2,3)

Figure 2. Sructuregrid of S809 and part grid of S809
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Figure 3. Curve of lift and drag coefficient calculation results by four turbulence model and experiment
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