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The Realization of Dual-Combustion Cycle with Lean Mixture
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Abstract: The purpose of this study is to realize dual-combustion cycle. The lean gasoline-air mixture was ignited by small amount of

pilot diesel fuel injection (constant volume combustion), then diesel fuel was injected by main injection and was burned with the

remained oxygen after the lean combustion (diffusion combustion). The equivalent ratio of mixture and pilot and main fuel injection

timing were changed. When the constant volume combustion occurred near T.D.C. and main fuel injection was injected after T.D.C.,

the constant pressure combustion appeared. However, pilot and main fuel injection timing hardly influenced engine performance.
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Table 1. Specifications of test engine

Type 4 cycle, Single cylinder
BorexStroke mm 86%75
Displacement volume c.c. 435
Rated engine speed rpm 2000
Compression ratio 17.3

Injection type
Equivalence ratio ¢
Base pre-injection timing
deg. BTDC

Common rail injector
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14(40.3), 13($0.4), 13(40.5)
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Figure 1. Indicator diagram.
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Figure 2. Engine performance.
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Figure 3. Exhaust gas emission.
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