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Research on oil emulsification of hydrogen engine

Li Dongsheng', Zhou Hongli', Jin Xiaoyan', Yuan Bo’, Duan Shaoyuan', Wang Zhaowen’
(1. Technical Center, Dongfeng Motor Corporation, Wuhan 430058, China; 2. School of Energy and Power
Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The hydrogen fueled internal combustion engine is an important technical route to promote the green and
low-carbon transformation of the automotive industry and achieve the "dual carbon" strategic goal. However,
during low-temperature cold start of a hydrogen engine, the water vapor generated by combustion can enter the
crankcase and condense into water, causing oil emulsification and seriously affecting the reliability of the hydrogen
engine. This study firstly proposed a rapid detection method for oil emulsification of the hydrogen engine. Then,
the degrees of oil emulsification under driving conditions of medium and long distance at room temperature and of
intermittent and short distance at low temperature, as well as the performance of the emulsified oil at different wa-
ter contents were investigated. Finally, the effects of oil temperature and ventilation degree on oil emulsification
were explored. The results show that the oil discharge weighing method can meet the need of hydrogen engine oil
emulsification detection. Oil emulsification does not occur under the medium and long distance driving condition,
but mainly occurs under the low-temperature, short and intermittent distance driving conditions. Although the wa-
ter content of the emulsified oil reaches 25%, it still meets the lubrication need. It is also found that heating the en-
gine oil to above 60 ‘C can effectively avoid the oil emulsification of the hydrogen engine. By heating the oil mix-
ture to above 93 ‘C, water can be quickly separated from the emulsion. Supplying fresh air at room temperature
outside the engine body to enhance crankcase ventilation will accelerate the occurrence of oil emulsification.
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Fig.1 Structure of hydrogen supply and safety monitoring system
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Tab.1 Parameters of hydrogen engine
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Fig.2 Structure of hydrogen injector
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Fig.3 Comparison of special turbocharger for hydrogen
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Fig.4 Experimental setup for hydrogen engine
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Tab.3 Comparison of results of different oil water con-
tent testing methods
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