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Design of air-fuel ratio adaptive controller based on
injection quantity fluctuation for gas engine

KONG Xueyan', YANG Jun', WANG Mingjie’, WANG Jian', HUANG Wanyou'

1. School of Automotive Engineering, Shandong Jiaotong University, Jinan 250357, China;

2. Motor Vehicle Testing Center, Shandong Jiaotong University, Jinan 250100, China

Abstract ; In order to reduce the influence of the uncertainty of fuel injection quantity on the air-fuel ratio, an
adaptive air-fuel ratio controller based on the fluctuation of fuel injection quantity is designed. Lyapunov method
is used to determine the parameters of the control law, and Matlab/Simulink simulation platform is used to build
the air-fuel ratio control model of natural gas engine. The effectiveness of the adaptive controller under three
operating conditions is verified by simulation. The results show that the adaptive controller can control the air-
fuel ratio of the gas engine near the ideal value when the fuel injection quantity of the engine fluctuates, and
effectively reduce the influence of the uncertainty of the fuel injection quantity on the control accuracy of the air-
fuel ratio.

Keywords : gas engine; injection quantity fluctuation; air-fuel ratio; adaptive control
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