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Characteristics of Shear Layer Vortices in Crossflow Jets
According to the Inlet Conditions

Sang Ki Kim, Sang Youl Yoon, Seok-Ho Rhi and Kyung Chun Kim

Particle Image Velocimetry(Y A+ 4-F%57]), Crossflow Jet(Z©H A E), Reynolds

Number(#] ©] &25), Jet Inlet Condition(H] EJTZ71),Shear Layer Vortex(H &=

o)

The instantaneous flow characteristics of
studied using a flow visualization technique
such as jet inflow profile and turbulence
numbers in range between 735 and 3150,

Abstract

a round jet issuing normally into a crossflow has been
and particle image velocimetry. The effects of parameters
intensity of the jet are evaluated for various Reynolds
which are based on the crossflow velocity and jet-pipe

diameter. The jet-to-crossflow velocity ratio is fixed at the value of 3.3. Instantaneous laser tomographic
images of the symmetry plane of the crossflow jet show that there exist very different natures in the

flow structures of the near-field of the jet

even though the velocity ratio is same. I is found that

when the turbulence intensity of jet is elevated, the shear layer becomes much thicker due to the
strong entrainment of the ambient fluid by turbulent interaction between the jet and crossflow. The
detailed characteristics of instantaneous velocity and vorticity fields are presented to illustrate the effects
of the above parameters on the vortical structures of the crossflow jet.
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Experimental conditions Jor vorticity
measurements
Case| R | Rep | Re; Flow Condition
I 13.3{1050]3470| Top-hat profile
II [3.3]2100(6940| Top-hat profile
I |3.3{2100|6940| Top-hat with grid
IV {3.31050|3470( Pipe flow
V 13.3]2100|6940} Pipe flow with grid
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(a) Crossflow velocity profiles without jet
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(b) Jet inflow profiles without crossflow
Fig. 2 Velocity profiles for experimental conditions
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(a) Rep = 735 (b) Rep = 1050 c) Rep = 1365 (d) Rep = 1680

(e) Rep = 2100 (f) Rep = 2415 (g) Rep = 2730 (h) Rep = 3150

Fig. 3 The variation of jet structure with increase of Rep (top-hat, without grid)

(a) Rep = 735 (b) Rep = 1050 (c) Rep = 1365 (d) Rep = 1680

(e) Rep = 2100 (f) Rep = 2415 (g) Rep = 2730 (h) Rep = 3150

Fig. 4 The variation of jet structure with increase of Rep (top-hat, with grid)
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