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Investigation of the two-fluid turbulence characteristics by coupled simulation
between quantum turbulence and normal-fluid turbulence
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Cryogenic liquid helium is in a two-fluid state in which inviscid superfluid
and viscous normal-fluid are mixed. Experiments have shown three states: (1) both fluids are
laminar; (2) superfluid is turbulent (quantum turbulence), but normal-fluids is laminar; (3) both
fluids are turbulent. However, the details remain unclear. Thus, we investigate those
characteristics by developing and implementing a two-fluid coupled simulation via mutual friction.
Numerical analysis was performed assuming that superfluid is quantized vortices and normal-fluid is
a viscous continuum (viscous fluid). It was found that we revealed phenomena such as flattening of
normal fluid due to mutual friction by quantum turbulence, reduction of entrance length, anisotropic
velocity fluctuation of laminar normal-fluid, and enhancement of turbulent intensity in two-fluid

turbulence.
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