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Development of novel control system using large scale natural convection
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In this study, to develop the novel controlling system of the natural convection in the large
scale environment, the effect of the thermal radiation on the natural convection has been
investigated. To separate the radiation effect appropriately, the “surface radiation” and “gas
radiation” has been focused. To evaluate the surface radiation effect, the thermal boundary
layer of the natural convection in the square cavity was visualized by the phase—shifted
interferometer, and compared with the numerical calculation. Furthermore, to investigate the gas
radiation effect, the natural convective boundary layer containing the participating medium was
calculated by Large eddy simulation. As a result, it was concluded that the surface radiation
effect had the small temperature difference due to the cooling by the radiative heat flux was

confirmed. In addition, the heating of the participating medium at the outer region of the

boundary could control the transition of the natural convective boundary layer.
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