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An experimental study of the unsteady flow in a confined slot jet by the
change of nozzle shape

Kyung Chun Kim and Young Uk Min
Abstract

The flow characteristics in a confined slot jet impinging on a flat plate were investigated by
using cinematic Particle Image Velocimetry technique. The three different kinds of confined
slot were applied to the jet with a view to evaluating the shape effect and the jet Reynolds
number was varied from 250 to 1000 for a fixed jet—to-plate spacing of H/W=5. It was found
that the vortex structures in the shear layer are developed with increase of Reynolds number
and that the jet becomes unsteady by the interaction of vortex pairs between 500 and 750 of
Reynolds number. Finally, the slot shape was proved to be related with the generation timing
of vortex pair and the temporal vortex structure.
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Fig. 1 Schematic diagram of experimental setup

Fig. 2 Geometry of the test section
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(a) Contraction type
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(b) Flat Plate type
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(c}) Sharp Edge type
Fig. 3 Nozzle shapes
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» (¢) Re=750 (d) Re=1000
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(c) Re=750 (d) Re=1000
Fig. 4 Instantaneous velocity and vorticity fields of the
contraction type nozzle(-3<x/W<3)

Fig. 7 Mean velocity and vorticity fields of the
contraction type nozzle (-10<x/W<-4)
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(c) Re=750 (d) Re=1000

Fig. 8 Lateral velocity distribution of the contraction type

(c) Re=750 (d) Re=1000 nozzle (-10<x/W<-4)

Fig. 5 Mean velocity and vorticity fields of the
contraction type nozzle(-3<x/W<3)
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Fig. 9 Instantaneous velocity and vorticity fields of the
flat plate type nozzle(-3<x/W<3)
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Fig. 10 Instantaneous velocity and vorticity fields of the
flat sharp edge type nozzle(-3<x/W<3)
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