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Analysis of Combustion Process in Diesel Combustion with After Injection
Tatsuhisa YAMADA™ Kazuki YOSHIDA Naoto HORIBE and Takuji ISHIYAMA

*I Kyoto University Graduate School of Energy Science
Yoshida Honmachi, Sakyo-ku, Kyoto, 606-8501 Japan

This study aims to investigate the combustion process and soot formation in diesel combustion with main/after
injection. Heat release rates and high-speed photographs of luminous flame were analyzed changing injection interval
and after-injection quantity using a constant volume vessel equipped with a multi-hole nozzle. The results show that
luminous flame is still observed in the later stage of combustion for longer injection interval. Luminous flame decays
earlier as the quantity of after injection decreases. With the lowest quantity of after injection, luminous flame disappears

earlier than in the case of single injection.
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Fig.1 Schematic of the constant volume vessel
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Fig.2 Injection rate
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Fig.3 Effect of injection dwell on heat release rate Fig.8 Effect of injection dwell on heat release rate and

luminous flame area
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Fig.5 Images of luminous flame (Two-stage inj. , fin=0.1ms, ma=5mg)
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Fig.7 Images of luminous flame (Two-stage inj. , fiw=0.7ms, mar=5mg)
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Fig.10 Images of luminous flame (Two-stage inj., ma=2.5mg, fi=0.3ms)
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Fig.11 Images of luminous flame (Two-stage inj., mar=7.5mg, tu=0.3ms)
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Fig.9 Effect of after injection quantity on heat release rate Fig.12 Effect of after injection quantity on heat release rate and

luminous flame area
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