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Numerical Simulation of Supercritical Parallel Jet: Effect of Injection Condition
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In liquid rocket engines, the propellants are injected under the supercritical pressure for obtaining higher thrust
performance. The present study aims to understand the hydrodynamic behavior of the jet mixing under the supercritical
pressure. In the present study, the two-dimensional numerical simulations of nitrogen jet mixing are performed and the
effects of the pressure on the mixing are investigated. The results show that the trend of temperature profiles on the jet
centerline is characterized by thermodynamic properties in 5 and 8 MPa, whereas the overall mixing behaviors are

similar in terms of density profiles between two conditions.
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Fig. 1. Supercritical fluid on phase diagram.
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Fig. 2. Thermodynamic properties around critical temperature.
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Fig. 3. Schematic of the computational region.

Fig. 4. Computational grid near injector.
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Table 1. Condition of the co-planar jet simulations.
Casel
p,kg/m3 T,K p,MPa u,m/s Re(x 10°)
Inner 5220 1220 30.0 0.94
Outer 56.0 300.0 50 130.0 1.95
Chamber 56.0 300.0 0.0 -
Case 2
p,kg/m?3 T,K p,MPa wu,m/s Re(x 105)
Inner 5770 122.0 300 0.87
Outer 89.0 300.0 80 108.0 25
Chamber 89.0 300.0 0.0 -
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Fig. 5. Instantaneous contours.
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Fig. 6 Average non-dimensional density contours.
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Fig. 7. Average non-dimensional density on the centerline.
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Fig. 8. Radial profile of average non-dimensional density.
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