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Performance and emissions of a direct injection diesel engine
operating on biodiesel-n-butanol blends

HUANG Yong-cheng, TIAN Wei, WANG Jing-shan, WU Chuan-zhou
(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China)

Abstract: In order to study the effect of n-butanol addition to biodiesel on engine performance and
emissions, the physical and chemical properties of biodiesel-n-butanol blends with 0, 10%, 20%
and 30% n-butanol by mass fraction were evaluated. Then the combustion and emission
characteristics of the biodiesel-n-butanol blends were investigated by the engine dais experiment.
The results show that the density, viscosity, surface tension, cetane number and lower heating
value of the biodiesel-n-butanol blends decrease with the increase of n-butanol mass fraction, and
the viscosity of the blends with 30% n-butanol can be reduced by 39. 3%. For the biodiesel-n-
butanol blends, the fuel injection delay, ignition delay and peak heat release rate increase, the
maximum in-cylinder pressure and combustion temperature decrease, the combustion duration
shortens and the effective thermal efficiency increases with the increase of n-butanol content in
the blends. Smoke, CO and HC emissions of biodiesel are lower, while NO, emissions are higher

than those of diesel. NO,, smoke and CO emissions of the blends reduce, but HC emissions
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increase with the increase of n-butanol content.

are lower than diesel. 1 tab, 9 figs, 20 refs.
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Tab.1 Physical and chemical properties parameters of biodiesel-n-butanol blends
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(gescm %) (mm? + s71) (mNem™1) (M]J « kg™1)
D 0.831 2 3.404 6 29.106 49.0 42.500 87.00 13.00 0. 00
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