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Turbulent/non-turbulent interface interacting with nonlinear waves

Watanabe, Tomoaki
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Direct numerical simulations (DNS) and experiments of turbulent flows were
conducted for investigating turbulent/non-turbulent interfacial (TNTI) layers. A stably stratified
fluid can support propagation of internal gravity waves. The wave characteristics within the TNTI
layer were revealed with DNS of stably stratified shear layers. In the DNS, long elongated flow
structures and hairpin vortices were identified in the stably-stratified shear layers. Interaction
between turbulence and shock wave was also studied with DNS and experiments, which confirmed that
inhomogeneity of turbulence is one of the important factors of the interaction. Turbulent mixing
near the TNTI layer was studied with DNS of turbulent jets and boundary layers, and a model for
scalar dissipation rate is proposed for low-cost simulations of turbulent reacting flows. Two-color
particle image velocimetry system was developed with pulse-operated laser diodes and a new algorithm

for color contamination correction.
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