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Large-scale Numerical Simulation on Lifted-flame Phenomena in High-Pressure Hydrogen Jet:

Mechanism of Flame Holding and Effects of Grid Resolution
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Abstract
Three-dimensional numerical simulation of unsteady high-pressure hydrogen jet was performed to find out a lifted flame

formation process by the forced ignition at x=200 mm and unsteady diffusion behavior. The previous simulation used a grid

with approximately 20 million grid points, however, the present simulation uses approximately 40 million grid points. The

present simulation uses the LU-ADI-SGS implicit method to improve the numerical stability near the symmetry axis. The

results show that the lifted flame is also formed for the present finer grid, and the lifted distance is approximately 180 mm.

This numerical lifted distance agrees well with the experimental results.
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Table 1 Calculation condition.

Jet outlet Ambient
. Air
Mixture Gas Ha (0.2440,+0.756N>)
Density pi=42.1 kg/m3 pa=1.177 kg/m3
Temperature | 7,=249K T7.=300 K
Pressure pj=43.2 MPa pa=0.1 MPa
Velocity uj =1203m/s ua=0m/s
Mach 10 0
number : 0 100 200 300 400 500
Reynolds Re = 1.30%106 i Axial distance, mm
number — . —
0 Mach 1
number
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Fig. 4 Instantaneous Mach contours and temperature
iso-surface (orange, 1736 K) after ignition at x=200

mm.
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