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Study on the superfluid turbulent flow inducing to phase transition in
superheated state
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The superheated state; meta stable state, easily is able to be created in
narrow channel in saturated Superfluid helium (He Il) though superfluid turbulence due to thermal
counter flow must exist. In this study, particle image velocimetry (PIV) method was tried to be
applied to superheated state collapse. The trial of PIV in narrow parallel channel were failed
because of small S/N ratio. However, the several characteristics were revealed by PIV. During
Boiling, velocity distribution was synchronized with the vapor oscillation but the DC flow that
subtracted the oscillation motion still preserve same correlation in the case of no boiling state.
On the other hand, high heat transfer coefficient appears when bubble repeats generation and
collapse intermittently accompanying with metastable state of superheating. The vapor expands
faster than that in the case of accompanying with normal He 1. Rapid vapor expansion in the
superheated He 1 caused the high heat transfer coefficient.
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