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Fig. 1. Different sections of 2 sheckwave tube [8]
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Table 1. Calculated pressure ratios and applied initial pressure ratios
for Helium gas injection inte the atmosp heric air [8]
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Fig. 2. sample image of Helium gaswall-imp inged jet (a) before image
precessing, (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 V5. Time
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Table 2. Basic specifications of the base engine (EF7)
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Table 3. The effect of mesh size on penetration length
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Fig. 6. Results of the numerical simulation and experimental data of
radial jet penetration length after wall imp inging with p ressure ratis of
3 and 20 mm plate distance
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Fig. 5. Results of the numerical simulation and experimental data of
axial jet penetration length before wall imp inging with pressure ratio
of 3 and 20 mm plate distance
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Fig. 7. Results of the numerical simulation and experimentaldata of ra-
dial jet penetration length after wall impinging with p ressure ratio of 5
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Fig. 8. Resulis of the numerical simulation and the experimental data
of radial jet penetration length after wall imp inging with pressure
ratios of 3 and 5 and 8mm plate distance
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Table 5. In-cylinder temperature and pressure in different crank angles
before tep dead center
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Table 6. The actual applied p ressure values in diferent engine speeds

P [Pa] N [rpm]
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Fig. 10. Radial penetration length befoere and after wall imp inging with
pressure ratios of 3 and 5 for fixed and moving plate
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Fig. 12. Radial penetration dep th jet after piston surface impinging for
different engine speeds versus time
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Fig. 13. Radial penetration dep th jet after piston surface impinging for
different engine speedsversus crank angle
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Fig. 16. Maolar concentration contours of methane gas in different crank
angles (BTDC) for 40°BTDC injection timing

31 e alisea sbls; 10 paals Jge CAAlE ol oGl VT S
Y S e 3 b a3 €0 Gayi g Bl )3 Y S po s

5.930e-001
6. 4449-001
5.9d0e-001
5.4536-001
4.9588-001
4.463e-001
3 968e-001
3.4738-001
2 978e-001
= 24838007
™ 1.087e-001
1.4928-001
897 1e-002 >
5.018e-002 - | - Ed
6. 750-004

Fig. 17. Meolar concentration contours of methane gas in different crank
angles (BTDC) for 60°BTDC injection timing
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Fig. 14. Radial penetration dep th jet after piston surface impinging for
different engine speeds versus time
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Fig. 15. Radial penetration dep th jet after piston surface impinging for
different engine speeds versus crank angle
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