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Fig.1 Analysis flow of elastic aircraft dynamic response to
wake encounter
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Fig.2 Downwash velocity profile on aero lattices of an aircraft
penetrating wake
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Fig.3 FFT of downwash velocities on aero lattices of an aircraft
penetrating wake
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Fig.4 Downwash velocity contours of wake at different
moments
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Fig.5 Time domain response of generalized displacement
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Fig.6 Time domain response of generalized acceleration
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Fig.7 Time domain response of displacement
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Fig.8 Time domain response of overload
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Elastic Aircraft Dynamic Response Analysis Method to Wake Encounter

ZHANG Hongbo*, MA Xiang, YANG Youxu
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: The circulation of the vortices can be estimated through a simplified expression of the Kutta-Joukovsky
formula. A wake unsteady aerodynamics computation method was developed based on the discrete gust unsteady
aerodynamics computation method. The dynamic response of elastic aircrafts was obtained through frequency method
and IFFT was adopted to resolve the time domain dynamic response. The method was used to analyze dynamic
response of an aircraft to wake encounter. The maximum elastic overload reached 1.3 in the crossing process. The
dynamic load to wake encounter should be considered in aircraft design practice.
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