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Effect of Outer Stagnation Pressure on Jet Structure
in Supersonic Coaxial Jet
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Abstract

The characteristics of dual coaxial jet which composed of inner supersonic nozzle of 26500 in
constant expansion rate with 1.91 design Mach number and outer converging one with 40° converging
angle with the variation of outer nozzle stagnation pressures are experimentally investigated in this
paper. In which the stagnation pressure for the inmer supersonic nozzle is 750kPa thus, the inner jet
leaving the nozzle is slightly underexpanded. The plenum pressures of outer nozzle are varied from 200
to 600kPa. Flow visualizations by shadowgraph method, impact pressure and centerline static pressure
measurements of dual coaxial jet are presented. The results show that the presence of outer jet affects
significantly the structures and pressure distributions of inner jet. And outer jet causes Mach disk which
does not appear for the case of single jet stream. As the stagnation pressure of outer jet increases,
impact pressure undulation is severe, but the average impact pressure keeps high far downstream.
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Fig. 1 Schematic of experimental apparatus
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Fig. 2 Schematic of dual coaxial nozzle
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Fig. 4 Coaxial jet
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