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Abstract: To improve the combustion and emission of successive supercharged diesel engines when blend-
ing biodiesels, the effect of different blending ratios of diesel and biodiesels on the optimal switching point of
one supercharger (1TC) and two superchargers (2TC) of successive supercharged diesel engines was investiga-
ted, biodiesels with different mixing ratios was prepared and blended at 0%, 5%, 10%, 15%, 20% and
25% by volume. Tests were conducted under different loads, and the maximum combustion pressure, super-
charging pressure, turbo front temperature and fuel consumption rate of diesel engine were analyzed. The
changes of various performance parameters of diesel engine were also invetigated, and the optimal switching
point range of 1TC and 2TC was determined as per the principle of economic optimization. The experimental

results show that the maximum combustion pressure, booster pressure, pre — turbine exhaust temperature and
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fuel consumption of 1TC are obviously better than those of 2TC when the biodiesel is blended with 5% ,10% ,
15% ,20% and 25% and the turbocharged diesel engine is charged at 10% 40% load. At 50% load, the fuel
consumption rate of 1TC is much higher than that of 2TC, but the economic performance of diesel engine de-
creases. With the increase of biodiesel blending ratio, the optimum switching point of 1TC2TC of diesel en-
gine in successive supercharging system moves forward slightly. The optimal switching point between 1TC and
2TC is 40% load when blending ratio to 25% . The research provides an important experimental basis for ad-
vancing the practical application of biodiesel in diesel engines.

Keywords: successively supercharged diesel engine; biodiesel; power performance; economy; optimum

switching point
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Tab.1 Diesel engine speed and torque corresponding to each load under propulsion characteristics

fifa Load/% %53 Speed/(r » min ") #HH Torque/ (N « m) ||fifif Load/% %53 Speed/(r » min ") #I4 Torque/ (N + m)
10 696 255 60 1265 842
20 877 405 70 1332 934
30 1004 531 80 1392 1021
40 1105 643 90 1448 1104
50 1191 746 100 1500 1184
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Fig. 2 Maximum combustion pressure at 1TC or 2TC for successive supercharged diesel engines
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Fig.3 Under boost pressure at 1TC or 2TC for successively supercharged diesel engines
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Fig.4 Exhaust temperature before turbo at 1TC or 2TC for successively supercharged diesel engines
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Fig.5 Fuel consumption rate at 1TC or 2TC for successively supercharged diesel engines
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