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Eulerian and Lagrangian Time Microscale of Velocity and Velocity Gradient in

Isotropic Turbulence

Yu-Feng Dong", Guodong Jin"?, Guo-Wei He'?

(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The Eulerian and Lagrangian time microscale of velocity gradient tensor in isotropic turbulence is
calculated analytically. From the results obtained, we find that: (1) For Eulerian time correlations, velocity
gradient tensor shares the same decorrelation mechanism with velocity: the random sweeping effect is dominant in
the decorrelation processes; (2) For Lagrangian time correlations, velocity gradient tensor also shares the same
decorrelation mechanism with velocity: the straining effect is dominant in the decorrelation processes. The
analytical results confirm Meneveau et al.’s assumption that the Lagrangian time scale of velocity gradient tensor
is the same as Kolmogorov time scale. Furthermore, the Lagrangian time scale of velocity gradient tensor can also
be used as an input parameter for the closure model of velocity gradient tensor proposed by Meneveau et al.
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