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Effect of Biodiesel/DMF Blended Fuel on Low Temperature
Combustion in a Diesel Engine
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(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: Low temperature combustions of diesel, biodiesel and biodiesel/DMF blends were investigated on a
single-cylinder diesel engine. Blended fuels including DMF20 and DMF50 were formulated by blending DMF with
biodiesel at 20% and 50% volume ratios, separately. The results show that the combustion characteristic of bio-
diesel is similar to that of diesel and its fuel oxygen can improve the soot emission of low temperature combustion
to some extent. With the increase of blending ratio, the cetane number of blended fuel is reduced and the ignition
delay is prolonged, which results in higher burning rate and higher premixed heat release rate, and the maximum
pressure rise rate is also increased. For DMF50, the typical premixed mono-peak heat release is presented even
under high load condition. At low load, no advantage in thermal efficiency is shown for fuel blends, while as load
increases, the fuel blends gradually show the advantage in thermal efficiency. And at high load, the indicated
thermal efficiency can be increased up to 46.5% for DMF50, while the indicated thermal efficiency of diesel and
biodiesel are 43% and 43.3% , respectively. The soot emission can be obviously improved by the fuel blends and
smoke-free operation can still be realized for DMF50 even under high load low temperature combustion condition
with relatively low oxygen concentration. Meanwhile, the CO and HC emissions of low temperature combustion

at high load can also be significantly improved by increasing the blending ratio of DMF.
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