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Experimental Study on the Unsteady Behavior of a Confined Impinging jet

Kyung Chun Kim, Sung Jin Oh and In Won Lee

Abstract

The flow characteristics in a confined slot jet impinging on a flat plate were investigated by using
cinematic Particle Image Velocimetry technique. The jet Reynolds number was varied from 250 to
1000 for a fixed jet-to-plate spacing of H/W=5. We found that the vortical 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. Vortical structures and their
temporal evolution are verified by using cinematic Particle Image Velocimetry technique.
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Fig. 1 A schematic of the test section of a

confined slot jet

Fig. 2 A photograph of the test section of a
confined slot jet
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Fig. 3 A schematic diagram of experimental setup
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Fig. 5 Distribution of inlet velocity profile

#Holszz F9 FItd W& FFEALS st
71 93, 45 FE8W Atolg 2iak¢l Fdd
of wate] LxuEle} o= 8 Au BT Figé
E 53999 £oYEe AL E =433 Aol
E]- Case 19] 7%, Re=2500 #|Fsl= Ao Z A,

ZolA YoE #&FL FRoW, AdSelA
547} HAAsA e AL FUFT F Uk Case
2& Re=50001 ot RO £T7h Z71gl
uel o} FEIF AESY AdFoA wEatwA
AEE " olFste AL FAJT £ dd

Case 3 Re=750°l 33 A
wate] E u HekSo)re &
o]

(?_11.

Olt
ok
rir

.L

3o AE2 f]dsEE &% zZtgct o2y
B Aty dol A EE & 4 Ut Case 4
£ Re=1000°] #F3t= oz opo] v|fA A
o AR AZe AF R 42 VY= B
=
5¢
. 0.960
B 0,720
1. o o
& y 0.000
-0.240
-0.4R0
3 -0.720
s |
~
=,
N

(a) Case 1

: Re=250



Vorticity
5
96

720
0.480
0.240
0.000

=
g 0.240
L]
[

0480
-0.7120
-0.960
~1.200

W

1.200
0.960
0.720
0.480

wW

1.200
0.960
0.720
0.480
0.240
=4 0,000
~ -0.240
bt 0,480
q -0.720
0,960

v/ W

(d) Case 4 : Re=1000

Fig. 6 Instantaneous velocity and vorticity fields
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Fig. 7 Mean velocity and vorticity fields

Cinematic PIV
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