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Flow field induced by heat input often shows unique characteristics such as
thermal plume with sharp interface between hot domain and cold one, pseudo boiling and piston
effect that heat propagates due to the adiabatic compression process. These phenomena are mainly
induced due to the special behaviors of the thermo physical properties near critical point. In this

study, we clarified the time and spatial evolution behaviors of the coherent structures formed by
the velocity and temperature field from near the wall to the bulk. In addition, as an engineering
application, we also developed simulation tool to predict the thermo-fluid behaviors of helium in
the large scale systems that can not be verified from experiments. The numerical experiments were
also performed on the helium convection diffusion behaviors when helium with the supercritical
pressure was released to the atmosphere from large scale cryogenic equipment such as superconducting
detector and accelerator.
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