
DESIGN AND IMPLEMENTATION OF IOT BASED WIRELESS BATTERY  

MANAGEMENT SYSTEM FOR ELECTRIC VEHICLES  

Mrs. J. JASMINE CHRISTINA [1]  

Assistant Professor/ECE,  

Manibharathi M[2], Sampath V[3], Sharan T[4], Sivakumar R[5], UG Scholars,       

                          Department of Electronics and Communication Engineering,  

       Adhiyamaan College of Engineering (AUTONOMOUS), Hosur-635 130, Tamil Nadu.  

  

 
  

ABSTRACT  
  
      This paper presents an IoT-based Battery Management System (BMS) for real-time 

monitoring and control of battery health and environmental conditions. The system integrates 

a DHT11 sensor to continuously monitor the temperature, ensuring operational safety by 

automatically activating a cooling fan via Relay 1 when the temperature exceeds a predefined 

threshold. A voltage sensor tracks the battery's voltage level, and during power outages, Relay 

2 is triggered to optimize power management when the voltage is sufficient. Data from the 

sensors is transmitted to the ThingSpeak platform using a Wi-Fi module, enabling remote 

visualization through real-time graphs and detailed performance analysis. An I2C-enabled 

LCD display provides on-site, real-time updates for enhanced local accessibility. By 

combining IoT technologies with automated control mechanisms, the proposed BMS improves 

battery safety, operational efficiency, and intelligent energy management, making it a robust 

solution for modern energy storage systems.  

 Key Words: IoT, Battery Management System (BMS), DHT11 Sensor, Voltage 

Monitoring, ThingSpeak Platform, Real-time Monitoring, I2C LCD Display, Relay Control, 
Energy Management, Temperature Regulation.  
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I INTRODUCTION  
  

       Electric vehicles (EVs) are rapidly transforming the transportation sector, offering an 

eco-friendly alternative to conventional internal combustion engine vehicles. Central to the 

efficient operation of EVs is the Battery Management System (BMS), which ensures optimal 

performance, safety, and longevity of the batteries. With advancements in IoT technologies, 

traditional BMS solutions are evolving to become smarter and more efficient, enabling 

realtime monitoring and control.  

      This project focuses on the design and implementation of an IoT-based wireless Battery  

Management System (BMS) tailored for electric vehicles. The proposed system leverages 

IoT-enabled devices to monitor critical battery parameters such as voltage, temperature, and 

charge levels, providing real-time insights into battery health. Wireless communication 

technologies enable seamless data transmission to cloud platforms, allowing users to 

visualize and analyze battery performance remotely. Additionally, the system integrates 

automated control mechanisms to prevent overheating and manage power distribution 

effectively, ensuring both safety and efficiency.  

       By integrating IoT and wireless communication, this project addresses key challenges 

in battery management for EVs, including early detection of faults, enhanced energy 

utilization, and user-friendly interfaces for monitoring. The solution aims to contribute to the 

broader adoption of EVs by enhancing reliability, reducing maintenance costs, and 

promoting sustainable energy use. The system incorporates environmental monitoring using 

sensors to assess temperature and humidity, ensuring optimal operating conditions for the 

battery.  
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II LITERATURE REVIEW 
  

        Battery Management Systems (BMS) are critical components in ensuring the safety, 

reliability, and performance of batteries, especially in electric vehicles. Several studies have  

explored various aspects of BMS design and implementation, providing valuable insights into 

its functionalities and advancements.  

       Wang Y. and Wang H. (2020) highlighted the essential role of the BMS in protecting 

batteries during charge and discharge cycles by monitoring current levels. Their study 

emphasized balanced voltage management across cells and the use of temperature readings to 

assess the operational status of battery packs. These functionalities are crucial for maintaining 

the safety and efficiency of batteries in dynamic operating environments.  

        Verani A. et al. (2023) introduced a modular battery emulator designed for the 

development and functional testing of BMS. Their research focused on the estimation of the 

State of Charge (SOC) using voltage, current, and temperature data. The study underscored 

the importance of SOC estimation in predicting the driving range of electric vehicles and 

emphasized the need for robust protective measures against abnormal battery conditions to 

ensure safety and extend battery life.  

       Xu S. (2021) explored the application of Huada MCU in lithium battery management 

systems, emphasizing SOC estimation as a central function. SOC, defined as the ratio of the 

battery's current remaining capacity to its rated capacity, is a critical parameter for 

characterizing battery status. The study highlighted its significance in enabling precise control 

and optimization of battery performance, further supporting the critical role of SOC in modern  

BMS.  

Together, these studies underline the importance of advanced monitoring, SOC estimation, 

and protective mechanisms in the design and implementation of BMS, contributing to the 

efficient and safe use of batteries in electric vehicles and other applications.  
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III EXISTING SYSTEM  
  

         Existing Battery Management Systems (BMS) have primarily focused on monitoring the 

health and performance of batteries by tracking essential parameters such as voltage, current, 

and state of charge (SOC). These systems are designed to detect abnormalities in battery 

behavior, typically using basic sensors to monitor voltage levels and temperature to identify 

issues like overcharging, overheating, or other faults that may compromise the battery's 

integrity.  

However, most conventional BMS solutions are limited to local monitoring, providing little to 

no real-time remote access or advanced environmental control. The absence of automation or 

intelligent control systems means that these systems can only alert users to potential problems 

without taking proactive measures to mitigate risks or optimize battery performance 

dynamically.  

 
IV DISADVANTAGES 

  
1. High Cost of Implementation: Integrating IoT technologies, advanced sensors, 

realtime analytics, and cloud-based platforms into existing BMS infrastructure 

involves significant upfront costs. These expenses include purchasing new hardware 

(e.g., smart sensors, communication modules), upgrading software for real-time 

monitoring, and ensuring compatibility with cloud services  

2. Increased Complexity and Maintenance: Advanced BMS systems are more complex 

than traditional systems, which require specialized technical knowledge for setup, 

operation, and maintenance. The integration of multiple technologies like IoT 

sensors, cloud services, and data analytics introduces additional layers of complexity.  
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V PROPOSED METHODOLOGY 

  
          The proposed IoT-based Battery Management System (BMS) is designed to ensure 

optimal performance and longevity of batteries by constantly monitoring and managing their 

health, along with the environmental conditions they operate in. This system integrates several  

key components, such as a DHT11 temperature sensor, which tracks temperature fluctuations 

in the surrounding environment. 

      If the temperature surpasses a predefined threshold, the sensor triggers the activation of a 

fan via Relay 1 to prevent the battery from overheating, ensuring safe operational conditions. 

Additionally, a voltage sensor is employed to continuously monitor the battery's voltage level, 

which is critical for maintaining the efficiency and lifespan of the battery.  

 

 
 

VI BLOCK DIAGRAM  
 

 

Fig.1: Basic Block Diagram 
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  VII ADVANTAGES  

 

1. Real-Time Monitoring: The system enables continuous, real-time monitoring of 

battery health and environmental conditions and extends battery life.  

2. Overheating Prevention: With the integration of the DHT11 temperature sensor and 

Relay 1 to control a fan 

3. Remote Monitoring: Data is transmitted to the ThingSpeak platform via Wi-Fi, 

enabling users to remotely monitor the battery's performance from anywhere.  

4. Data Visualization: ThingSpeak provides data visualization in the form of graphs and 

charts, making it easier for users to analyze battery performance trends over time.  

 

VIII APPLICATION  
  

1. Battery Health Monitoring: The system continuously monitors the health of the 

battery by tracking its voltage, state of charge (SOC), and temperature. This real-time 

monitoring ensures that the battery operates within safe limits, preventing overcharging, 

deep discharging, or overheating  

2. Temperature Regulation: By using the DHT11 temperature sensor and controlling the 

fan with relays, the system ensures the battery stays within an optimal temperature range  

3. Efficient Charging Control: The system can optimize the charging process by using 

real-time data from the voltage sensor and other components. The Wi-Fi device allows 

for remote communication with the charging station, enabling the vehicle to manage the 

charging process more intelligently. It can pause or adjust charging based on the 

battery’s SOC or temperature, ensuring safe and efficient charging that preserves battery 

life and prevents overcharging.  
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4. Energy Optimization: The IoT BMS enables intelligent energy management. For 

example, it can decide when to switch off certain systems or activate energy-saving  

modes based on real-time data from the voltage and temperature sensors. 

IX RESULT AND CONCLUSION  
  

         The implementation of an IoT-based Battery Management System (BMS) for electric 

vehicles (EVs) provides significant improvements in several areas, enhancing both the 

functionality and safety of the vehicle. The continuous monitoring of battery voltage, 

temperature, and state of charge (SOC) ensures that the battery operates within safe 

parameters, preventing overcharging, deep discharging, or overheating, which could otherwise 

damage the battery or reduce its lifespan. The DHT11 temperature sensor and relay-controlled 

fan effectively regulate the battery's temperature, reducing the risk of thermal degradation and 

improving overall battery performance.  

         Real-time data collection via the voltage sensor and the remote monitoring capabilities 

through the Wi-Fi module enable users to track battery health, temperature, and other 

parameters from any location. This connectivity enhances user convenience by offering remote 

diagnostics, maintenance alerts, and the ability to optimize charging remotely. The I2C LCD 

display also provides local, immediate feedback on battery health, offering users a clear 

understanding of the EV’s operational status.  

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 12 2024

PAGE NO: 902



 
  

 

 

 

 

 

 

 

 

Fig.2: Output 

X FUTURE SCOPE 

  

                The future scope of the IoT-based Battery Management System (BMS) for electric 

vehicles (EVs) is vast, with significant potential for enhancing the system’s capabilities and 

expanding its applications. One promising area is the integration of advanced predictive 

analytics using machine learning algorithms. These algorithms could analyze data collected 

over time, such as voltage fluctuations, temperature variations, and battery discharge rates, to 

predict battery failure or capacity loss well before it becomes an issue. This would allow for 

more accurate maintenance scheduling, minimizing unplanned downtime and prolonging the 

battery's lifespan.  

              Additionally, the system could evolve to support Vehicle-to-Grid (V2G) 

technology, enabling bidirectional energy flow between the EV’s battery and the grid. In 

such  a setup, the IoT-based BMS could control when the EV's battery stores energy from the 

grid or supplies it back, optimizing both the vehicle’s energy usage and the stability of the 

electrical grid. This would make EVs a key part of the growing smart grid infrastructure, 

facilitating energy storage and distribution.  
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             The future could also see smarter charging solutions with the integration of smart 

grid technology. This would enable dynamic charging management based on real-time grid 

demand and electricity pricing. The IoT-based BMS would help adjust charging rates to avoid 

overloading the grid during peak times while reducing costs for users by charging the vehicle 

when electricity rates are low.  

             Another exciting possibility is the integration with renewable energy sources like 

solar or wind power. An EV charging system powered by renewable energy, with real-time 

monitoring and optimization via the IoT-based BMS, could drastically reduce the carbon 

footprint of both individual vehicles and fleet operations. The system could adjust charging 

times based on the availability of renewable energy, ensuring a more sustainable approach to 

EV operation.  

XI REFERENCES 
  

[1] Wang Y & Wang H (2020). Battery System Modeling and System Management -  

Review of “Battery Modeling and Battery Management System Design” Battery (05),           

451452.  

[2] Verani A, Di R R, Nicodemo N, Baronti F, Roncella R & Saletti R. (2023). Modular 

Battery Emulator for Development and Functional Testing of Battery Management 

Systems: Hardware Design and Characterization. Electronics (5).  

[3] Xu S (2021). Application of Huada MCU in the Design of Lithium Battery 

Management System. Electronic World (21), 186-187.  

[4] Raoofi T & Yildiz M. (2023). Comprehensive review of battery state estimation 

strategies using machine learning for battery Management Systems of Aircraft 

Propulsion Batteries.  

[5] Xu B & Ning J (2021). Design of Battery Management System for Electric Vehicles.  

Internal Combustion Engines and Accessories (19), 214-215.   

  

  
  

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 12 2024

PAGE NO: 904


