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Abstract

The Variable Propeller (CPP) of marine main engines, renowned for its superior maneuverability and high propulsion efficiency, has
been widely adopted across various vessel types. This propulsion system utilizes hydraulic systems to drive propeller rotation for both
forward and reverse movement. However, the CPP hydraulic system exhibits relatively high failure rates due to its complex hydraulic
architecture, flexible propeller operation management, and stringent pilot-machine coordination requirements. Notably, 75%-80%
of CPP hydraulic system failures are attributed to degraded hydraulic oil quality. For marine applications, the primary causes of oil
degradation include water ingress, emulsification, and functional failure. This study focuses on hydraulic oil emulsification in CPP
systems, proposing an online monitoring system to achieve real-time quality assessment of hydraulic oil.
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