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Study on modulation of turbulent fluctuations in multiphase flows using
statistical theory in cloud turbulence
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We studied the interaction between turbulence and small particles, which is
important in various situations including engineering and environmental issues such as the
dispersion of mineral dust and the combustion of liquid fuels in engines. By applying statistical
models and direct numerical simulations (DNS), which have been used in the field of cloud turbulence

research, we clarified the nature of turbulence modulation through heat transport by small
particles and showed that quantitative predictions are possible. In addition, the effect of
gravitational settling of water droplets on the condensation growth of water droplets in cloud
turbulence is clarified by DNS, and the physics of turbulent mixing in a scalar field with low
molecular diffusion (high Schmidt number) can be clarified by considering many small particles as a
continuous scalar field from a macroscopic viewpoint.
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