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Abstract: By coupling the calculation of the unsteady aeroforce and the vibration response
through the development\of CFD/CSD (computational fluid dynamics/computational structure
dynamics) tight coupling method, thé Fluent code was calculated, and the data of structural re-
sponse and dynamicload were exchanged by UDF (user defined function) and reading and writ-
ing the I/O (input/output) files. The aerodynamic characteristics and vibration response of the
airfoil at the condition of pitching motion, plunging (flapping) motion and periodic alternating
incoming flow were studied. Numerical results indicated that the aerodynamic load was periodic,
showing a smoothing hysteresis curve in rotating process, and the flapping responses also
showed a cyclical phenomenon, the pitching response showed slight oscillation at slight stall con-
dition. At the deep stall condition, the aerodynamic load or structural response showed strong

nonlinear oscillation, high frequency components were more obvious.
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Table 1 Frequency of the airfoil response and aeroforce coefficients for CFD/CSD tight coupling calculation

an=5.29 Hz w;=20. 13 Hz
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Wi /Hz  WWE/m % /Hz  WE{E/rad S5/ Hz g 4 /He &
1 5.293 0.091 5.293 0. 008 5.34 0.243 5.34 0. 000096
(5. 287 Hz) 10. 59 0. 006 10. 68 0. 000053
4. 839 0.041 4. 839 0. 032 5.03 0. 084 5.03 0.0021
i 9.678 0. 030 9.678 0. 008 10. 06 0.028 10. 06 0. 0001
(4. 84 H2) 14.52 0.010 14.52 0. 006
19. 36 0.012 19. 36 0. 007
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