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Experimental Investigation of Pre-ignition Induced by
the Auto-ignition of Cylinder Oil Droplets in Low-
speed Two-stroke Hydrogen Engines

WANG Zixin!, ZHAO Huazhi!, SONG Meijia', LU Yao!, FENG Liyan!

(School of Energy and Power Engineering, Dalian University of Technology, 116024, China)

Abstract:  Cylinder lubricating oil is considered the main responsible for the pre-ignition in low-speed two-stroke
hydrogen engines. To understand the characteristics of the pre-ignition induced by cylinder oil, experimental research was carried
out under in-cylinder conditions of low-speed two-stroke hydrogen engines based on an RCM. The optical experiment verified
that the auto-ignition of single oil droplets could induce hydrogen pre-ignition under engine-like thermodynamic conditions.
Compared with natural gas engines, the pre-ignition of hydrogen engines has the characteristics of earlier occurrence time, higher
maximum combustion pressure, and faster flame propagation. And the pre-ignition is usually accompanied by an engine knock.
The reduction of excess air coefficient (A) promotes the occurrence of pre-ignition accompanied by varying degrees of engine
knock. To avoid the accompanying knock in pre-ignition, the excess air coefficient of 2.5~3.0 is appropriate, under the condition
of satisfying the thermal efficiency. And these findings are beneficial to understanding the characteristics and mechanisms of

pre-ignition induced by the auto-ignition of cylinder oil droplets.
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