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Experimental Study on the Bending and Mixing in a Lateral Jet Issuing
Into a Swirling Crossflow

LI Guoneng, LIN Jiang
(School of Light Industry, Zhejiang University of Science & Technology, Hangzhou 310023, Zhejiang Province, China)

ABSTRACT: In order to study the bending and mixing
characteristics in a lateral jet issuing into a swirling crossflow,
a flow-visualization based experimental setup was built. A
phase tunable laser and CCD system was employed, and
several jet to crossflow velocity ratios (r=15, 30, 45, 60, 75)
were investigated. The Reynolds number Re based on the
characteristic length of the crossflow tunnel and the jet velocity
lies between 22 537 and 112 683. Experimental results showed
that the penetration depth of the lateral jet maintains nearly
unchanged when the jet to crossflow velocity ratio is large
enough (»>30), which is different from the results from the jet
injected into uniform crossflow. On the other hand, the larger
jet to crossflow velocity ratio is not the greater access to the
spread width. In this work, the case of »=60 obtained largest
spread width, and the spread width maintains relatively large in
a large penetration zone, which is good for the mass diffusion
and species mixing.
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Fig. 1 Sketch map of the experimental system of
lateral jet issuing into swirling crossflow
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Tab.1 Experimental cases of lateral jet
issuing into swirling crossflow

ELkel Oc/(mL/s) Qy/(mLJs) r Re
1 1722 50 15 22 537
2 1722 100 30 45073
3 1722 150 45 67 610
4 1722 200 60 90 146
5 1722 250 75 112 683
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Fig. 2 Averaged images of the flow field under
different jet to crossflow velocity ratio
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Fig. 3 Central trajectory of the jet under different
jet to crossflow velocity ratio
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the jet and the results from literatures
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Fig. 5 Change law of the spread width of
the lateral jet issuing into the swirling crossflow
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