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Abstract: Hydrogenated biodiesel-diesel binary blends (PHC10, PHC20, PHC30) and hydrogen-
ated biodiesel-ethanol-diesel ternary blends (PHC5E5, PHCI0E10, PHCI5E15) were prepared
to conduct the combustion and emissions research on a common rail diesel engine under the
conditions of 25%, 50%, 75% and 100% loads at 1 800 r/min. It was revealed that the ignition
timings of the binary blends and ternary blends were advanced and lagged respectively under
100% load, due to different cetane numbers of hydrogenated biodiesel and ethanol. Owing to the
less combustible mixture in the ignition delay affected by the advance of ignition timing of binary

blends, the smaller lower-heating value, and the higher kinematic viscosity of hydrogenated
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biodiesel, the maximum cylinder pressure and heat release rate of the binary blends in the main
combustion term were lower than those of diesel. The heat released from the initial combustion
term could overcome the disadvantage of latent heat of vaporization of ethanol. Meanwhile, the
good volatilization performance and higher oxygen content of ethanol could result in higher
maximums of cylinder pressure and heat release rate for the ternary blends in the main
combustion term compared with diesel. HC and CO emissions of the ternary blends were higher
than those of the binary blends, and the differences decreased with the increase of load. NO,
emissions of the fuel blends were prone to be influenced by load. At 25% and 50% loads, NO,
emissions of the ternary blends were lower than those of the binary blends, opposite to the trend
of NO, emissions at 75% and 100% loads. The ternary blends exhibited lower smoke emissions
than the binary blends. This study may provide useful data for the application of hydrogenated

biodiesel-ethanol-diesel ternary blend in engines.
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