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Influence of atmospheric humidity on performance of
natural gas engine

XU Peng, HAN Yu, PAN Yongchuan, WANG Yongjian
Weichai Power Co.,Ltd., Weifang 261061, China

Abstract:In order to solve the problems of insufficient power, blasting, knocking, and other problems in
operation of vehicles equipped with natural gas engines in high atmospheric humidity, a fuzzy control method
based on atmospheric humidity is proposed, the correction models of air charge, exhaust gas recirculation
(EGR) rate and ignition angle are designed. Based on fuzzy control method, the control models of boost
pressure, EGR rate and ignition angle are established. Matlab/Simulink software is used to simulate the effect of
atmospheric humidity on the performance of natural gas engine under different parameters, and engine bench
test is used for verification. The results show that the engine output power, misfire rate and knock intensity
calculated by the simulation model, with changes in ambient temperature and atmospheric humidity, are
consistent with the results of the bench test, and the model is accurate and efficient. The fuzzy control method
guarantees the same dry air content at different intake air humidity and temperature by correcting boost pressure ,
the misfire rate and knock can be adjusted by correcting the EGR rate appropriately, and the cylinder
combustion and emissions can be improved by adjusting the ignition angle. The study can provide a reference for
improving the performance of natural gas engines when atmospheric humidity is high.

Keywords : natural gas engine; ignition angle; EGR rate; boost pressure; fuzzy control
(ST XA )



