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Measurement-Integrated Simulation of Three-Dimensional Flow
Behind a Square Cylinder Using Pressure Measurement on the Cylin-
der TAKAYUKI YAMAGATA, Graduate School of Engineering, Tohoku Univer-
sity, TOSHIYUKI HAYASE, Institute of Fluid Science, Tohoku University — It is
difficult problem to reproduce real flow with a numerical simulation because of in-
evitable error in boundary and initial conditions as well as unexpected disturbance.
The Measurement-Integrated (MI) simulation, which is a kind of the observer in
control theory, converges to the real flow with the aid of feedback signal which com-
pensates the difference between the simulation and the real flow. In this study, we
investigate the reproducibility of the velocity field for a flow behind a square cylinder
analyzed with the three-dimensional MI simulation with pressure measurement in
comparison with ordinary numerical simulation. The MI and the ordinary simula-
tions are performed with three grid systems of different resolutions to investigate
the effect of the grid resolution. Both the MI and the ordinary simulation with a
finest grid system properly reproduced the velocity field obtained by the experiment.
The MI simulation with a coarse grid system correctly reproduces the frequency and
the phase of vortex shedding corresponding to the experiment and reproduces the
primary structure of the velocity fluctuation of the solution with the fine grid sys-
tem. The ordinary simulation with the same coarse grid system, however, fails to
reproduce the flow with the vortex shedding.
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