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Solar Based Wireless Charging and Battery Level Management
The integration of solar energy with wireless charging technologies offers a promising solution to the growing demand for sustainable, efficient, and autonomous energy systems. This paper presents a solar-based wireless charging system that incorporates an intelligent battery level management approach. The system harnesses solar energy to wirelessly charge batteries through inductive power transfer (IPT) technology, offering a flexible, maintenance-free method for powering devices. The battery management system (BMS) plays a critical role in optimizing battery health by ensuring safe charging, monitoring battery levels, and preventing overcharging or deep discharging. Additionally, it adapts to varying solar conditions by adjusting the charging parameters in real-time, improving energy utilization and battery lifespan. The proposed system is ideal for applications where traditional charging infrastructure is impractical or unavailable, such as remote areas or mobile devices. The study explores the performance, efficiency, and potential applications of the system, highlighting its benefits in renewable energy utilization and wireless power transfer.
Hardware components:
  Solar Panel: Captures solar energy and converts it into electrical energy (DC).
  Power Converter (DC-DC Converter): Adjusts the voltage levels to an appropriate range suitable for wireless charging.
  Wireless Charging Transmitter: Uses inductive power transfer to wirelessly transmit energy to the receiver.
  Inductive Power Transfer (IPT): The mechanism of transmitting energy via magnetic fields to the receiver coil.
  Wireless Receiver: Receives the transmitted energy from the transmitter and sends it to the battery.
  Battery Management System (BMS): Controls the charging process, monitors the battery's health, and prevents overcharging or undercharging.
  Battery Storage: Stores the energy received by the system for later use.
  Battery Level Monitoring & Management: Continuously monitors the battery’s state of charge (SOC) and health, adjusting charging strategies based on the battery’s condition.
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