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Effects of secondary air and valve timing on idle speed stability and

power performance of motorcycle engine

ZHANG Li, LI Zucheng, ZHANG Qing ., ZHOU Zhaogiang, LYU Xiaohui , ZHONG Demei
(College of Automotive Engineering, Chongqing University, Chongging 400044, P.R.China)

Abstract: In order to analyze the reason for the improvement of the idle stability for a motorcycle engine
when equipped with a secondary air compensating device, a model for the original engine is set up by the
method of numerical simulation. The validation results of this model reveal relatively high simulation
accuracy, and a model for the secondary air engine is established based on the previous model. The
influence of secondary air on idle stability analyzed by using those simulation models, and the research
reveals the main cause of idle instability for the original engine is that the residual gas fraction is too
high. Based on valve timing., this research aims at finding a way to reduce residual gas fraction with
relatively low influence on power performance for the original engine. The results indicate that the residual
gas fraction for the original engine drops to the level of secondary air engine by advancing exhaust valve
timing and the torque maximum value falls no more than 2%.
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Table 1 The main technical parameters of original engine
B fA2 X472/ (mm X mm)  #Hi#/mL FE 45 1 R # kW TR/ (N » m)
BAGT DY AR K % 65.5X59 198 10+ 1 12.3(8 500 r/min) 16.4(6 500 r/min)
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Fig.4 The model of secondary air engine

Fig.3 The model of original engine
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Fig.10 Comparison of exhaust valve mass flow at 1 200 r/min
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Fig.12 The scheme of reducing valve overlap angle based on valve timing
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Fig.13 The effect of the valve timing on residual gas fraction at idle
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