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Fig. 1 Transition point optimization
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Fig. 4 Schematic of gradient descent method

15° 0.01
15 +10sin( 6. 9441)
0 0.1 o
5 NACA0012

Fig.5 CFD grid for NACAOO12 in dynamic stall

Spalart-Allma-
ras

60

20% 7

6 Spalart-Allmaras
Fig. 6 Lift coefficient vs. AOA with

Spalart-Allmaras viscous model

Fig. 7 Turbulent viscosity distribution based

on transition point optimization

8
Fig. 8 Lift coefficient vs. AOA with
suggested method



270 15

2001; 19( 4) : 427—433
Qian Weiqi Fu Song Cai Jinshi. Numerical study of airfoil dynamic

stall. Acta Aerodynamica Sinica 2001; 19( 4) : 427—433

2012;33( 1) : 113—119
Wang Qiang Zhao Ning Wang Tongguang et al. Numerical simula—
tion of wind turbine airfoil dynamic stall with transition modeling. Ac—
ta Energize Solaris Sinica 2012;33( 1) : 113—119
3 Ekaterinaris J A Sorensen N N. Numerical investigation of airfoil dy—

namic stall in simultaneous harmonic oscillatory and translatory mo—
tion. Journal of Solar Energy Engineering 1998;120( 1) : 75—383

9 4 . FLUENT/MATLAB

.2008; 20( 11):

Fig. 9  Transition Point vs. AOA with
2851—2855

suggested method
Bao Wen Li Weipeng Chang Juntao et al. ClosedHoop control sim—
ulation technology of distributed parameter system based on FLUENT/
3 MATLAB interface. Journal of System Simulation 2008;20( 11):
2851—2855
5 McCroskey ] W J McAlister KW Carr L W et al. An experimental
study of dynamic stall on advanced airfoil sections ( Volumel) . Sum-
mary of the Experiment. NASA Technical Memorandum July 1982
6 Randolph C K.
2008;26 (1) :50—55
Qian Weiqi Randolph C K. Numerical simulation of airfoil dynamic
stall incorporating transition modeling. Acta Aerodynamica Sinica.

2008;26 (1) :50—55

Method to Study Airfoil Dynamic Stall Based on Transition Point

FEI YunHei LI Gao-hua CHEN Guo-dong LI Yuan WANG Fu=in
( Department of Aeronautics and Aerospace Shanghai Jiaotong University Shanghai 200240 P. R. China)

Abstract  Researchers have already got experimental data for airfoil dynamic stall. For the weakness of turbu-
lent model and presented transition model data from calculation cannot fit data from experiment well. A method was
found to improve the accuracy of calculation to airfoil dynamic stall by using transition point. Use Winsock network
communication to connect FLUENT and MATLAB transition point information was gotten by curvefitting and gra—
dient decent method then accuracy of calculation with transition point information was improved. The transition
point information will help researchers to analyze physical schematic of airfoil dynamic stall.
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