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Experimental study on low-temperature cold start performance of
a diesel engine

LU Enyu, YU Lei, ZHU Bo, HE Jie

Anhui Quanchai Power Co., Lid., Chuzhou 239500, China

Abstract ; In order to improve the cold start performance of diesel engine, based on a 2. 5L diesel engine with
preheating mode of intake heater, a cold start experiment is carried out under extremely cold ambient
temperature of —30 °C. And the effects of compression ratio, throttle opening, preheating mode and fuel
injection control strategy on the cold start performance of diesel engine are studied. The experiment results show
that when the compression ratio is 17. 0 and the intake heater is used, the diesel engine takes a long time to heat
up and consume a lot of power, it cannot be started normally. Increasing the compression ratio and throttle
opening can increase the pressure and temperature of the mixture in the cylinder at the end of compression, and
improve the cold start performance of diesel engine at low temperature, but the effect is limited. The diesel
engine starts quickly with the preheating plug, and the starting time is 3. 95 s, which can effectively improve the
cold start performance of diesel engine. The relative distance between the glow plug and the fuel beam is usually
0.4-2.0 mm.

Keywords : diesel engine; cold start performance; compression ratio; preheating mode ; control strategy ; throttle
opening (BEAEGmAE XTI A )
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Analysis of spray, combustion and emission performance of
biodiesel-diesel-DEC fuel blends

ZHAO Lifei, ZHU Xianbiao, WANG Yunpeng

Anhui Jianghuai Automobile Group Co., Lid., Hefei 230601, China

Abstract ; The schlieren method is used to observe the macro spray characteristics of the fuel under the high-
pressure common rail system, and the combustion and emission tests of the external characteristics are carried
out on the high-pressure common rail diesel engine to analyze the spray, combustion and emission characteristics
of the biodiesel-diesel-DEC blend fuel. The fuel mixed with biodiesel and diesel in a volume ratio of 3 : 7 is
referred to as B30, while the fuel mixed with DEC and B30 in a volume ratio of 2 : 8 is referred to as
B30DEC20. The test results show that B30DEC20 fuel atomization effect is improved, the spray shape is
symmetrical and full, and the spray cone angle and spray concentration are close to diesel fuel. In the external
characteristics, the torque of the engine fueled with B30ODEC20 is 27.4 N - m lower than that of a diesel engine,
but its thermal efficiency is higher. When the engine speed is 2 400 r/min, the thermal efficiency of the engine
fueled with B30DEC20 is 1. 5% higher than diesel engine. The oxygen-containing properties of B30DEC20
result in fewer PM and CO emissions, with PM emissions of the engine fueled with B30DEC20 reduces by
65%-85% and THC emissions is lower than diesel engine. Although the NO, emissions of the engine using
B30DEC20 are higher than other fuels engine, but the test found that when speed over 2 400 r/min, NO,
emissions are lower than those of diesel.

Keywords : biodiesel ;diesel; DEC; spray ; combustion ; emission (EALgE X E)



