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Influence of multiple pre-injection strategies on
diesel engine combustion noise

JIANG Zhichao"?, XU Shichao', ZHENG Changliang’, LI Shubin', ZHANG Xiaofeng'*

1. College of Automotive Engineering, Guangxi Science & Technology Normal University, Laibin 546199, China;
2. School of Physical Science & Technology, Guangxi University, Nanning 530004, China;
3. Great Wall Motor Co., Ltd., Baoding 071000, China

Abstract: To reduce the combustion noise of a diesel engine, a bench test platform is established to analyze the
changes in cylinder pressure, pressure rise rate, and noise under one and two pre-injection strategies. GT
Power software is used to establish a combustion simulation model, analyzing the influence of different pre-
injection angles and pre-injection quantities on combustion noise under two pre-injection strategies. The
experimental results show that compared with the one pre-injection strategy, the peak cylinder pressure and
pressure rise rate of the two pre-injection strategies decrease, the maximum peak pressure rise rate decreases by
about 0. 1 MPa/(°), and the combustion noise decreases by 5.2 dB. The simulated cylinder pressure and
pressure rise rate are similar to the experimental results, and the simulation model is accurate. The combustion
noise of the bench test corresponding to the fuel injection strategy with the first pre-injection crankshaft angle of
—=20° and the amount of 1. 4 mg, and the second pre-injection crankshaft angle of —11° and the amount of
1.2 mg, is significantly lower than the original test noise. The optimized bench test combustion noise is
significantly lower than the original test noise.

Keywords : diesel engine; pre-injection; cylinder pressure; combustion noise; GT-Power
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