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Simulation of Wake Turbulence Using Weather Observation and CFD

Hiroshi Kato, Takashi Misaka, Shigeru Obayashi, Izumi Yamada, Yoshinori Okuno

ABSTRACT

For the wake turbulence simulation, initial and boundary conditions need to be set according to the actual condition. In this paper, the
Computational Fluid Dynamics (CFD) simulation of wake turbulence was performed by employing weather prediction data as the initial
and boundary conditions. The weather prediction data was provided by the Down-Scaling Simulation System which was developed as
mesoscale model by Atmospheric Science Laboratory, Tohoku University, and it showed qualitative agreement with actual weather
observed at Sendai airport. In this wake turbulence simulation for the case of the horizontal roll convection currents in sea breeze, the
initial and boundary condition obtained from the Down-Scaling Simulation System was employed. From the present results, the advection
and decay process of wake turbulence affected by the horizontal roll convection currents in sea breeze was observed. And also the
comparison to the simulation of wake turbulence with the uniform boundary and initial flow condition, which was set based on the weather
observation value (10 minutes average value of wind velocity, direction of the wind) provided by Japan Meteorological Agency was
conducted. The comparison confirmed that the more detail behavior of wake turbulence can be obtained with the initial and boundary
condition provided by the Down-Scaling Simulation System.
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