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1 Stratified combustion

2 Homogeneus combustion
3 Full load

4 Wall-guided

5 Flow-guided

6 Spray-guided
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Fig. 1. Different sections of a shock wave tube [8]
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Table 1. Calculated pressure ratios and applied initial pressure ratios
for Helium gas injection into the atmospheric air [8]
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3 Transition SST

4 Transport equations

5 Intermittency

6 Transition onset criteria

7 Momentum-thickness Reynolds number
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5 Strain rate magnitude
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7 Canny

8 Threshold
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1 Specific dissipation rate
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3 User-defined source terms
4 Cross-diffusion term
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Fig. 2. sample image of Helium gas wall-impinged jet (a) before image
processing, (b) after processing
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Fig. 3. Geometry specifications and boundary conditions of the
simulation
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Fig. 4. Injector Inlet Pressure Variation VS. Time
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Table 3. The effect of mesh size on penetration length
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Fig. 5. Results of the numerical simulation and experimental data of
axial jet penetration length before wall impinging with pressure ratio
of 3 and 20 mm plate distance
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Fig. 7. Results of the numerical simulation and experimental data of ra-
dial jet penetration length after wall impinging with pressure ratio of 5
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Fig. 8. Results of the numerical simulation and the experimental data
of radial jet penetration length after wall impinging with pressure
ratios of 3 and 5 and 8mm plate distance
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Fig. 9. Molar concentration distribution on a symmetrical plate in dif-
ferent times (a) experimental images (b) numerical analysis
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Table S. In-cylinder temperature and pressure in different crank angles
before top dead center
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Table 6. The actual applied pressure values in different engine speeds

P [Pa] N [rpm]
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Fig. 10. Radial penetration length before and after wall impinging with
pressure ratios of 3 and 5 for fixed and moving plate
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Fig. 12. Radial penetration depth jet after piston surface impinging for
different engine speeds versus time
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Fig. 13. Radial penetration depth jet after piston surface impinging for
different engine speeds versus crank angle
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different pressures
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Fig. 16. Molar concentration contours of methane gas in different crank
angles (BTDC) for 40°BTDC injection timing
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Fig. 17. Molar concentration contours of methane gas in different crank
angles (BTDC) for 60°BTDC injection timing
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Fig. 14. Radial penetration depth jet after piston surface impinging for
different engine speeds versus time
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