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Table 1- Critical point pressure & temperature of some propellants

Critical Point 0O, CH, Ny Kerosene H,
Pressure (bar) 50.4 46.0 33.9 20-34 13.0
Temperature (K) 154.0 1904 126.0 550-660 33.2
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Figure 1 -Thermodynamic properties of N, as a function of temperature at different pressures
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Figure 2 — Schematic geometry of co-axial shear injector (in mm)
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Table 2- Pipes inlet boundary condition

Inner Flow(LNy) Outer Flow(GNy)
Velocity (m/s) 2.6 4.1
Temperature (K) 121 136
DensityKg/m® 542.4 135.8
Reynolds No. 1.78+<10* 3.84x10*
Mach No. 0.015 0.081
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Table 3- Chamber operation condition

Chamber Pressure (bar) 354

Chamber Temperature (K) 228

Chamber Density (kg/m3) 54.6

Outer (Gas) to Inner (Liquid) Momentum Ratio 0.64
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Figure 6 — Energy spectrum of the axial velocity, density and pressure fluctuations
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Numerical Study of Trans/Supercritical Jets Mixing of Bi-Shear
Injectors Under Excitation
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This investigation explores the mixing dynamics of transcritical and supercritical jets under excitation in cryogenic
bi-shear coaxial injector. The study identifies dominant frequencies in the flow field and oscillates the inlet
velocity of propellants, LN, and GN,. Utilizing a 35-degree sector and applying Large Eddy Simulation (LES)
alongside the Peng-Robinson equation of state and Chung method, enables the assessment of evaluate the
thermodynamic and transport properties in real cryogenic fluids. Results show that oscillations enlarge Kelvin-
Helmholtz instability-induced vortex structures, particularly in the supercritical gas jet, enhancing turbulent
mixing and, the thermal-shield undergoes localized distortions, improving heat transfer, enhancing mixing, and
shortening the jet core.

Keywords: Turbulent Mixing, Transcritical Injection, Vortex dynamics
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