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Fig.1 Comparison of turbulence statistic profiles determined by hydrogen bubble technique and hot-film anemometry
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under the air-water interface
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EXPERIMENTAL INVESTIGATION OF THE BURSTING
CHARACTERISTICS UNDER SHEARED AIR-WATER INTERFACEV

Wang Shuangfeng*?  Jia Fu* Wang Jinjun'
*(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
t(Institute of Fluid Mechanics, Betjing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract The bursting phenomenon under a sheared air-water interface is quantitatively examined using
combined-time-streak markers of hydrogen bubbles. Based upon samples of instantaneous velocity profiles
derived from flow visualization pictures, the signal characteristics of bursting event are analyzed, and particular
emphasis is placed on the relation between bursting processes and the production of turbulence near air-water
interface. During a bursting, the instantaneous velocities and Reynolds shear stress near air-water interface
fluctuate in relatively large amplitude, which appear to be associated with the ejection phenomena of low-speed
streak. Their high degree of coherence in time and in the vertical direction is the most notable characteristic of
bursting event. In bursting times, the values of Reynolds shear stress and turbulence intensity rise considerably
in the region where bursting phenomenon is observed, and become much higher than the mean value and that
in non-bursting period. The present data establish, for the case studied, that bursting processes is the main

contributor of turbulent kinetic energy near sheared air-water interface.

Key words sheared air-water interface, bursting, turbulence production rate, combined-time-streak markers

of hydrogen bubbles
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