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Design and implementation of energy efficient super capacitor for HEVs applications
https://www.youtube.com/watch?v=rGbq_AZicns
The increasing demand for energy-efficient Hybrid Electric Vehicles (HEVs) has led to the development of advanced energy storage systems that combine batteries and supercapacitors. This project presents the design and implementation of an energy-efficient supercapacitor-based power management system for HEV applications. The proposed system integrates a 48V battery and a supercapacitor through a bidirectional buck–boost converter controlled by an Arduino Uno.

The main objective of the system is to enhance efficiency and extend battery life by intelligently managing power flow between the battery, supercapacitor, and load (DC motor). During high load current conditions, the supercapacitor supplies additional power to the load through boost mode operation, thereby reducing stress on the battery. When the load current decreases and excess battery power is available, the converter operates in buck mode to charge the supercapacitor efficiently.

Voltage and current sensors are used to continuously monitor battery voltage and current, supercapacitor voltage and current, and load current. These parameters are displayed in real-time on an LCD module. Based on the sensed values, the Arduino Uno generates appropriate PWM signals to control the bidirectional buck–boost converter, ensuring seamless energy transfer and optimal performance.

The proposed system improves dynamic response, enhances energy utilization, reduces battery degradation, and increases overall system efficiency, making it highly suitable for hybrid electric vehicle applications.

Objectives:

  To design an energy-efficient power management system for HEV applications.

  To integrate a battery and supercapacitor using a bidirectional buck–boost converter.

  To supply power from the supercapacitor when the load current is high.

  To charge the supercapacitor from the battery when the load current is low.

  To reduce stress on the battery and increase its lifetime.

  To monitor battery voltage and current, supercapacitor voltage and current, and load current.

  To display all measured parameters on an LCD.

  To generate PWM signals using Arduino to control the buck–boost converter automatically.

The major building blocks of this project are:

· Regulated power supply 

· ARDUINO UNO Microcontroller.

· Current sensor.

· Voltage sensor.

· 48V Battery pack

· LCD display. 
· Bidirectional Buck-Boost converter.
· Super capacitor.
· Load(DC motor)
· DC bus.
Software’s used: 

· Embedded C programming.

· Arduino UNO for dumping code into Micro controller.

·  Express SCH for Circuit design.
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