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Influence of excitation amplitude on mixing control of a supercritical jet
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Abstract: Based on a supercritical nitrogen circular turbulent jet, the mixing control effect by using
varicose excitation was investigated using Reynolds-averaged numerical simulations. The mixing
characteristics of the gas-like jet were analyzed under different excitation amplitudes and Reynolds
numbers. The results showed that the potential core length and diffusion angle of unexcited jet remain
basically unchanged within the studied range of Reynolds number (1.5 x 10°—6.1 x 10°, based on jet
diameter). The Reynolds number had little effect on the mixing of supercritical nitrogen jet. For relatively
low Reynolds numbers (less than 2.3 x 10%), jet mixing was enhanced with increasing excitation amplitude.
The jet density potential core was shortened maximumly by 58% and the diffusion angle was increased by
87% with 25% control amplitude. Meanwhile, the varicose excitation effectively improved the heat
transfer performance near the jet exit, relieving the solid wall effect. For higher Reynolds numbers (higher

than 3.0 x 10°), the jet turbulent kinetic energy of the increased, with a thinner shear layer and a larger
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velocity, density and temperature gradient in it, causing difficulty of jet mixing control. For a Reynolds

number of 6.1 x 10, the changes of jet density potential core and diffusion angle were about 76% and 23%

of those under lower Reynolds number condition. Reynolds number had a significant influence on the

effect of jet mixing control.
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