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Twenty years of experimental and DNS access to the velocity gradient tensor: What we have learned
about turbulence.
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Twenty years ago there was no experimental or computational access to the velocity gradient tensor for turbulent flows.
Without such access, knowledge of fundamental and defining properties of turbulence, such as vorticity, dissipation and
strain rates and helicity, were inaccessible. In 1987 the results of the development and first successful use of a multi-sensor
hot-wire probe for measurements of all the components of the velocity gradient tensor in a turbulent boundary layer were
published.1 That same year the first DNS of a turbulent channel flow was successfully carried out and reported.2 Since then
several experimentalists have used multi-sensor hot- wire probes of increasing complexity in turbulent boundary layers, wakes,
jets, mixing layers and grid flows. Numerous computationalists have employed DNS in a wide variety of turbulent flows at
ever increasing Reynolds numbers. PIV has been developed and advanced during these two decades and has provided another
means of access to these fundamental properties of turbulence. This presentation will review these remarkable developments
and point out some of the most important things we have learned about turbulence as a result.
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