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(57) Abstract : 
The Smart Hydraulic System with Integrated Predictive Maintenance and Control is an innovative solution designed to enhance the performance, reliability, and efficiency of hydraulic systems across various industries. 
Traditional hydraulic systems often rely on reactive or time-based maintenance approaches, leading to costly unplanned downtimes and inefficient operations. This invention integrates advanced technologies such as real-time 
monitoring, predictive maintenance, and intelligent control to address these challenges and transform hydraulic system management. The system uses a network of sensors to continuously monitor key parameters like 
pressure, temperature, fluid levels, and flow rate. The data collected from these sensors is analysed using machine learning algorithms, which can detect early signs of component wear or failure. Predictive maintenance 
algorithms forecast the remaining useful life of critical components, enabling proactive maintenance and reducing the risk of sudden system failures. Additionally, the system includes an automated control mechanism that 
adjusts system parameters in real-time, such as pressure and flow rate, to ensure optimal operation and prevent damage to components. This dynamic control helps improve overall system efficiency and performance. The 
system also optimizes energy consumption by adjusting operational parameters based on real-time data, leading to reduced energy costs and a smaller environmental footprint. By combining predictive maintenance, real-time 
monitoring, and intelligent control, the Smart Hydraulic System minimizes downtime, reduces maintenance costs, extends component lifespan, and enhances operational efficiency. Its ability to predict failures, optimize 
energy use, and provide actionable insights makes it a significant advancement over traditional hydraulic systems, offering industries a more sustainable and cost-effective solution for managing hydraulic operations. 
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