57

hit & N7z &G TR IR OifbieG & IL B EEE

2H Eg°, oo Hige

Vortical Structure and Diffusion Enhancement Mechanism in an Excited Rectangular Jet

Kuniaki TOYODA and Riho HIRAMOTO
Hokkaido Institute of Technology

ABSTRACT

The diffusion mechanism of an excited rectangular jet was investigated by comparing

the measured velocity profiles with the educed vortical structures. Experiments were car-

ried out using an air jet from a sharp-edged rectangular orifice of aspect ratio 4. The jet

was excited in the interaction mode, in which the stable interaction of vortices occurred.

The results reveal that the jet diffusion mechanism is closely related to the vortical struc-

tures in the rectangular jet: the jet width in the major plane decreases due to the inward

flow induced by vortices bending downstream, and that in the minor plane increases sig-

nificantly due to the outward flow induced by stretched vortices and split vortex rings.
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Fig. 1 Coordinate system
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Fig. 2 Three-dimensional pressure field (x/De=1.0)
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Fig. 3 Three-dimensional pressure field (x/De=1.5)
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Fig. 4 Three-dimensional vortical structure
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Fig. 5 Mean streamwise velocity profiles of the excited rectangular jet

(a) Vortex rings

(b) Induced velocity

Fig. 6 Induced velocity by vortex rings
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Fig. 7 Variations of the jet cross-sectional area
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Fig. 8 Variations of the entrainment ratios
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Fig. 9 Turbulence intensity profiles of the excited rectangular jet
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Fig. 10 Bifurcation-and-reconnection model of the compound vortex ring
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