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Experimental Studies on Flow Characteristics and Thrust
Vectoring of Controlled Axisymmetric Jets

Cho Hyung Hee * Lee Chang Ho ' Lee Young SukA (Yonsei Univ.)

ABSTRACT

Axisymmetric shear layers around a free jet is forced by co-flowing and counter-flowing
secondary jets from/to an annular tube around the jet nozzle. The jet potential core extends far
downstream with co-flowing secondary jets due to inhibited vortex developing and pairing. For
counter-flowing cases, the axisymmetric shear layer around the jet transits from convective
instability to absolute instability for velocity ratios R=13~165 for the uniform velocity jets.
Consequently, the jet potential core length increases and the turbulence level in the jet core is
reduced significantly. The jets are controlled better with extension collars attached to the outer
nozzle exit because the annular secondary flow is guided well by the extension collars. For the
vectoring of jet, the annular tube around the jet is divided in two parts and the only one part is
used for suction. The half suction makes the different shear layer around the jet and vectoring the
jet by Coanda effect. The vectoring and turbulent components are varied significantly by the
suction ratio. The experiments are carried out to investigate the characteristics of forced free jets
using flow visualization, velocity and turbulence measurements.
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