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Numerical Analysis for

Supersonic 0ff-Design Turbulent Jet Flow

Jae-Soo Kim

Numerical Analysis has been done for the supersonic off-design jet flow due to the
pressure difference between the jet and the ambient fluid, The difference of pressure
generates an oblique shock or an expansion wave at the nozzle exit. The waves reflect
repeatedly on the center axis and the sonic surface in the shear layer. The pressure

difference is resolved across these reflected waves. In this paper, the axi-symmetric

Navier-Stokes equation has been used with the 2— & turbulence model. The second order TVD
scheme with flux limiters, based on the flux vector split with the smooth eigenvalue
split, has been used to capture internal shocks and other discontinuities. Numerical
calculations have been done to analyze the off-design jet flow due to the pressure
difference. The variation of pressure along the flow axis is compared with an experimental
result and other numerical result. The characteristics of the interaction between the

shock cell and the turbulence mixing layer have been analyzed,

Key Words: &< E¢3 13 AHEH{5(Supersonic Off-Design Jet Flow), k—e GERY
( k—¢& Turbulence Model), F3r#ejRz|o] 2%t TVD ®H( TVD method based on Flux Vector
Split), ¥A3} Al(Shock Cell)
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