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ABSTRACT

A comprehensive system that tracks vital indicators
including temperature, voltage, current level, and fire
alarms in real-time is the Internet of Things (IoT) Battery
Health Tracker. Through the use of a network of sensors,
it continuously monitors these factors to make sure that
any abnormalities are found quickly. Important parties
are promptly notified by an audible alarm when sensor
values surpass predefined parameters. Moreover, the
system dynamically controls temperature levels by using
a DC motor for cooling to lower the danger of
overheating. This self-regulating system contributes to
the preservation of the battery's ideal operating
parameters, guaranteeing both its longevity and security.

Keywords: Battery Health Monitoring Sensors, Internet
of Things, Cooling Fan

I. INTRODUCTION

By utilizing innovative monitoring and control
technologies, the Internet of Things (IoT) Battery Health
Tracker project seeks to address significant issues with
battery management and environmental concerns.
Batteries are used to power a variety of devices in
today's networked world, such as electric cars, cell
phones, laptop computers, and renewable energy
storage systems. On the other hand, poor battery
management can result in safety risks like fires or
overheating as well as environmental problems like
early battery deterioration and increased electrical
waste. The development of an Internet of Things (IoT)-
based battery health monitoring system is an attempt to
enhance the sustainability, safety, and efficiency of
battery consumption in various applications. The real-
time monitoring of critical parameters including
temperature, voltage, current level, and fire alarms is the
main goal of this project. Such thorough monitoring not
only makes it feasible to identify potential issues early
on but also enables prompt action to prevent disastrous
failures or damage. The study looks at safety issues with
batteries, including the possibility of overheating and
fire, the image shown in fig.1. Serious safety risks can
arise from high temperatures and abnormal voltage or
current levels, especially in crucial applications like

energy storage systems and electric cars. By using
automatic warnings and real-time monitoring, the IoT
Battery Health Tracker notifies users and stakeholders of
any abnormalities, enabling prompt responses to reduce
risks and prevent accidents.

The project's objective is to reduce environmental
impact while improving battery performance through
the use of innovative control techniques, such as the use
of a DC motor to control temperature. By preventing
overheating and prolonging battery life, cooling systems
help to maintain optimal operating temperatures. By
using this technique, battery-powered equipment
becomes more dependable and efficient while also
reducing energy consumption and carbon emissions
linked to unnecessary replacements or repairs. The
Tracker project tries to resolve environmental concerns
and advance battery management strategies.

STATE OF CHARGE AND
DISCHARGE

BATTERY
HEALTH
MONITORING

OVERHEAT

FIRE ALERT ALERT

Fig.1 Purpose of Battery Health Monitoring

II. IMPORTANCE OF BATTERY HEALTH

MONITORING

Battery health monitoring systems are required to
ensure that batteries perform efficiently and securely in
a variety of applications, including consumer electronics,
renewable energy storage, and electric vehicles. The
fundamental purpose of these systems is to monitor and
analyse battery conditions in real-time, taking into
consideration critical aspects such as temperature,
voltage, current levels, and overall performance. Battery
health monitoring systems can detect possible problems
early on and perform proactive maintenance and
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intervention to prevent failures, extend battery life, and
improve performance by continuously reviewing these
characteristics. However, the widespread use of batteries
causes environmental issues such as premature
deterioration, fire and overheating hazards, and the
generation of electronic waste, the environmental needs
image on the Fig.2. Because premature battery
degradation needs frequent battery changes, it shortens
battery life and efficiency while increasing electrical
waste. Furthermore, disposing of used batteries
contributes to environmental degradation, while safety
issues such as overheating risk both human health and
the environment. Battery health monitoring systems
assist in solving these challenges by providing real-time
information on battery performance and condition.
Battery health monitoring systems can help alleviate
environmental hazards associated with Dbattery
consumption by implementing advanced monitoring
techniques and intelligent management mechanisms.
Temperature, voltage, and current levels can be
monitored in real-time to aid in early anomaly detection
and action, preventing catastrophic failures and safety
hazards. Furthermore, by applying machine learning and
predictive analytics, these systems can enhance energy
usage patterns, increasing battery life and reducing the
need for replacement. Furthermore, battery health
monitoring systems reduce electrical waste by enabling
proactive maintenance and repair, thereby promoting
sustainable battery management practices. Beyond
reducing waste and enhancing safety, battery health
monitoring systems have a positive environmental
impact. These systems help to increase the adoption of
renewable energy sources and reduce greenhouse gas
emissions by improving battery efficiency and
dependability. Optimized battery performance, for
example, leads to increased energy efficiency and less
reliance on fossil fuels in electric vehicles and renewable
energy storage systems, lowering their negative
environmental impact.

Fig.2 Environmental Need of Battery Safety
III. LITERATURE SURVEY

[1] J. Selvi; T. S. Balaji Damodhar, Is monitor on the
Voltage, current, and temperature sensors collect
information on the battery's electrical properties, as well

as the ambient temperature, environmental elements,
and any safety issues. The system improves battery
longevity, real-time monitoring and notifications,
predictive maintenance insights, as well as charging and
discharging methods. Using cloud infrastructure, data
analysis and visualization tools, and IoT, stakeholders
can increase EV battery lifetime and efficiency by taking
proactive actions and making informed decisions.

[2] Mahendra Meena; Jeenesh Kotwal, whenever it
involves batteries, the two most essential factors are
temperature and state of charge (SoC). This is because an
overcharged battery may produce gases such as
hydrogen and oxygen. This paper describes the Battery
Management System (BMS), which addresses the
thermal and electrical issues associated with lithium-ion
batteries. The BMS is designed to provide reliable and
safe battery performance.

[3] Mohammad Ehteshaam; Mohammad Amir,
Appropriate battery health monitoring systems, or
BHMSs, are critical to ensure an extended and good
health of dynamic battery storage. These systems are
essential for monitoring battery health in a wide range of
applications, including telecommunications,
uninterrupted power supplies (UPS), electric vehicles
(EVs), hybrid EVs, and other maritime transportation
applications. It is evident that the usage of a battery
source in transportation applications must be
complemented by battery health monitoring.

[4] V. Rukkumani; T. Anitha, as petrol costs climb,
electric vehicles, or EVs, are becoming increasingly
popular around the world. As a result, many
manufacturers are looking into alternate energy sources
to replace gas. Using electrical energy sources can help
the environment by lowering pollutants. Furthermore,
electric vehicles provide considerable environmental
and energy-saving benefits. An increasing number of
electric vehicles will run on rechargeable lithium-ion
batteries.

[5] U. Ramani; M. Thilagaraj, This research proposes
the use of a Peltier and C fan cooler for maintaining the
temperature range of the battery system. This method
can solve the problem of Battery Thermal Management
System in space applications where fan-based cooling
systems can't be used. This system that uses RF encoder
and decoder to calculate the distance, identifies the
nearest EV charging station.

[6] Sthitprajna Mishra; Chinmoy Kumar Panigrahi,
This study suggests a method for balancing electric car
batteries that involves connecting extra batteries
directly to relays. The system's objective is to short-
circuit any defective modules that may affect the
vehicle's performance. This technique saves money
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because there is no need to replace the complete battery
every time a Module fails.

[7] P Sasirekha; E Sneka; Since battery management
systems monitor and control the charging and
discharging of rechargeable battery packs, they improve
operating efficiency and play a crucial role in electric
vehicle technology. When charging and discharging a
battery, monitoring comprises keeping a close eye on
crucial operating parameters like voltage, current, fire,
and temperature.

[8] G. Saritha; S. Jayavardhini, This project includes
data collection, defect diagnosis, state estimation, smart
power monitoring in electric vehicles, and solar power
charging of the vehicle to maximize battery performance.
Consequently, this examination of battery management
enables the user to confirm an electric vehicle's
specifications. Matlab - Simulink is the simulation
program that we used for this research. We used this
software to make a virtual model. An electric vehicle that
tracks the properties of the battery and enables the use
of a backup battery that draws energy from the sun; this
backup battery can be turned on automatically when the
primary battery becomes low.

[9] Kavitha Kumari.K.S; L. Chitra; This study tackles a
problem for researchers looking to protect users' and
automobiles' safety by accurately estimating SOC and
keeping an eye out for and quickly identifying
rechargeable battery problems in electric vehicles. The
Boost integrated fly back rectifier energy DC-DC
(BIFRED) converter, which is managed by a cascaded
ANFIS controller, raises the voltage produced by the
photovoltaic (PV) system.

IV.  EXISTING SYSTEM

The current system combines sensors and
microprocessor technologies. The device detects
essential battery parameters with voltage and current
sensors before feeding the data to an Arduino
microcontroller for analysis. A cooling device is activated
if the battery temperature reaches too high.
Furthermore, if battery properties deviate from ideal
ranges, the system can notify the car's owner or service
facility through integration with a GSM module. This
enhances overall battery management and vehicle
durability by ensuring proactive maintenance and timely
intervention to avoid potential issues.

V. METHODOLOGY

The Internet of Things (IoT) Battery Health Tracker
approach relies on the deployment of sensors that
continuously monitor temperature, voltage, current
levels, and fire alarms in real-time. These sensors
wirelessly transmit data to a central monitoring system,

which collects and processes the information. An audible
alarm is triggered to quickly alert key stakeholders if any
sensor value exceeds specified thresholds, signaling
potential concerns. In addition, the system employs a DC
motor that is controlled by an automated procedure to
reduce high temperatures. When temperatures rise over
permissible levels, the DC motor kicks in to help cool the
battery and keep it working optimally. Battery health
and safety are ensured through proactive monitoring
and intervention.

VI. PROPOSED SYSTEM

The proposed Internet of Things (IoT) Battery Health
Tracker aims to revolutionize battery monitoring by
integrating  cutting-edge sensors and  control
mechanisms. The technology provides detailed
information on battery health by continuously
monitoring temperature, voltage, current levels, and fire
alerts in real time. This new technology enhances battery
safety, longevity, and overall efficiency in a variety of
applications by implementing proactive monitoring and
intervention. The proposed block diagram image shown
in fig.3.

VII. PROPOSED BLOCK DIAGRAM

FIRE SENSOR CURRENT
SENSOR

VOLTAGE TEMPERATURE
SENSOR SENSOR

BATTERY ATMEGA328P
MICROCONTROLLER

ﬁ

> POWER SUPPLY UNIT

Fig.3 Proposed Block Diagram
VIII. WORKING EXPLANATION

The 10T Battery Health Tracker is made up of several
critical components that work together to effectively
monitor and control battery conditions. First, sensors
are utilized to continuously record data on temperature,
voltage, current, and fire alarms. These sensors collect
data continually and wirelessly transmit it to a central
monitoring system. After assessing the incoming data,
the monitoring system compares it to predefined
thresholds. If any sensor value exceeds these limitations,
indicating a potential problem, the system launches
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voice notifications to promptly notify relevant parties.
The system contains a DC motor as a critical component
for temperature control and monitoring. When the
temperature climbs above the permitted levels, the
monitoring system turns on the DC motor automatically.
The DC motor then activates to assist with cooling,
maintaining the battery at the proper temperature. This
dynamic management technique prevents overheating
and extends the battery's lifespan by keeping it running
within safe temperature ranges. These aspects work
together to provide proactive monitoring and
intervention, ensuring that batteries operate effectively
and securely in a variety of applications.

IX.  COMPONENTS DESCRIPTION
i BATTERY

Lithium-ion batteries, because of their high energy
density, long cycle life, and low self-discharge rates.
Lithium ions are moved between the positive and
negative electrodes of these batteries during charging
and discharging. The lithium battery image include on
the fig.4. The operating voltage, which can range from
3.2 to 4.2 volts depending on the specific chemistry; the
recommended temperature range for the battery to
operate, which is typically between -20°C and 60°C; the
current levels, which can vary from a few milliampere-
hours to several hundred amps depending on the
requirements of the application; and the capacity, which
generally indicates how much charge the battery can
hold and is expressed in ampere-hours (Ah) or
milliampere-hours (mAh). These are important
parameters to consider.

Fig.4 Lithium Battery
ii.  ARDUINO UNO

The Atmega328P microprocessor, which powers the
Arduino Uno, is one of its key components. Numerous
features offered by this integrated circuit (IC) are crucial
for do-it-yourself electronics applications. Clock rates up
to 20 MHz can be achieved when powered by 5 volts. The
program code, which is typically 32 KB for the Uno, is
stored by the microcontroller using flash memory. It
features 2 KB of SRAM (Static Random Access Memory)
for storing temporary data. Additionally featured is
EEPROM (Electrically Erasable Programmable Read-Only

Memory), which offers user-defined data storage in non-
volatile memory. Numerous digital and analog
input/output pins on the Uno enable a wide range of
interfaces with external components such as actuators,
sensors, and other devicess PWM (Pulse Width
Modulation) output, digital input/output, analog input,
and communication protocols like UART, SPI, and I2C are
just a few of the uses for these pins. With its extensive
feature set, ease of use, and robust community support,
the Arduino Uno is a great option for novice and expert
DIY electronics enthusiasts alike. The Arduino uno image
in include on the Fig.5.

Fig.5 Arduino Uno

iii. VOLTAGE SENSOR

A voltage sensor detects the electrical potential
difference between two places in a circuit, making it a
crucial part of electrical systems. It is essential to
guaranteeing the efficient and safe operation of electrical
systems. A voltage sensor's pin specifications, working
voltage, and current requirements change depending on
how it is designed and used. For instance, a voltage
sensor might only work in a specific voltage range, like
0-5 volts or 0-12 volts, and it might need little current to
work properly. Pin details are easy to integrate into the
circuit because they often comprise connections for the
power input, ground, and signal output. These sensors
are widely employed in electrical systems to prevent
overloads, manage power sources, and keep an eye on
batteries.

Fig.6 Voltage Sensor

iv. FIRE SENSOR

Systems for detecting and suppressing fires are used in
many different settings, such as homes, offices,
commercial buildings, and vehicles. By monitoring
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temperature, the quantity of smoke particles, and the
particular light wavelengths emitted by flames, these
sensors are able to identify the presence of fire or flames
in their immediate surroundings. The sensor notifies
residents and initiates emergency procedures when it
detects a fire by sounding an alarm or turning on safety
equipment. Depending on the model and needs of the
application, its operating voltage might be anywhere
from 3.3 and 5 volts. There are four pins, such VIN, GND
and Output pins. The output pins are the analog and
digital pins. In order to guarantee efficient operation and
minimize power consumption, current requirements are
usually low. In order to facilitate simple integration into
pre-existing fire detection systems or microcontroller-
based applications, pin details wusually comprise
connections for power input, ground, and signal output.

Fig.7 Fire Sensor
v.  TEMPERATURE SENSOR

An essential electrical tool for determining the
temperature of the surrounding air is the DH11
temperature sensor, this image shown in fig.8. These
sensors, which detect variations in electrical resistance,
voltage, or current in response to temperature swings,
include thermistors, thermocouples, and integrated
circuit temperature sensors. Figure 8 illustrates the
operation of the DH11 temperature sensor, which has a
minimum  working current of 0.3mA during
measurement and 60uA in standby mode. It operates
within a voltage range of 3.5V to 5.5V. It has a
temperature range of 0°C to 50°C and a humidity range
of 20% to 90%. It generates serial data. The 16-bit
resolution of the temperature and humidity data enables
precise monitoring and adjustment of temperature-
sensitive operations in a range of applications. The DH11
temperature sensor ensures maximum efficiency and
safety in consumer electronics, medical equipment,
industrial processes, and climate control systems with its
precise readings of *1% for humidity and *1°C for
temperature.

Fig.8 Temperature Sensor

Vi. CURRENT SENSOR

A current sensor's ability to measure the current flowing
through a conductor and provide an analog or digital
output proportionate to the detected current makes it
indispensable. The sensor shown in Figure 9 typically
operates within predetermined parameters, including
output type, accuracy, reaction time, and current
measurement range. A Hall Effect current sensor has a
response time of microseconds and can detect current
from 0 to 100A with an accuracy of +1%. Digital, analog
voltage, or analog current could be the output type,
depending on the requirements of the application and
the architecture of the sensor.

Fig.9 Current Sensor
viih. ~NODEMCU

The ESP8266 Wi-Fi module, which combines Wi-Fi
capabilities with a microcontroller unit (MCU), is used by
the NodeMCU development board, is shown in fig.10.
This makes it an excellent platform. Because NodeMCUs
normally operate within a 3.3 volt range, they can be
powered by a wide number of sources. It functions
consistently in a range of environments, usually between
-40°C and 125°C, making it appropriate for the majority
of indoor applications. Pin information contains power,
ground, and communication interface pins, such as SPI,
12C, and UART, in addition to GPIO (General Purpose
Input/Output) pins for attaching to sensors, actuators,
and other external devices.

Fig.10 NodeMCU

viii. DC FAN

A direct current (DC) fan is an electronic device that
produces airflow by rotating blades powered by a DC
motor. These fans are commonly employed as cooling
devices in a number of contexts, including computers,
electronics, appliances, and ventilation systems. DC fans
come in a variety of shapes and sizes, ranging from large
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centrifugal fans used in industrial situations to small
axial fans used in electronics. They provide airflow by
converting electrical energy into mechanical energy,
which aids in heat dissipation and maintains the optimal
operating temperature for electronic environments or
components. DC fan image shown in fig.11. DC fans are
selected because of their effectiveness, durability, and
quiet operation, and they are thus critical components of
thermal control in a wide range of systems and
equipment.

Fig.11 DC Fan

X.  RESULT AND DISCUSSION

By managing battery safety and maintenance
proactively, the 1oT Battery Health Tracker has produced
significant environmental benefits. Early problem
detection has been made possible by the system's
constant real-time monitoring of critical parameters like
temperature, voltage, and current levels. This has
reduced the risk of catastrophic failures and limited the
impact on the environment. Proactive monitoring has
reduced the frequency of battery replacements, which
reduces electrical waste and improves resource
conservation. It has also extended battery life by
identifying and correcting degradation early on. The
utilization of a DC motor for temperature regulation,
among other intelligent control techniques incorporated
into the IoT Battery Health Tracker, has significantly
enhanced battery performance while mitigating
environmental impact. The technology has reduced
energy consumption and carbon emissions related to
needless replacements or repairs, while simultaneously
improving the safety and dependability of battery-
powered devices by appropriately regulating
temperature levels to prevent overheating. Overall, the
[oT Battery Health Tracker's environmental benefits
show how important it is to use cutting-edge technology
and proactive battery management techniques in order
to improve sustainability and lessen environmental
issues.

XI. HARDWARE SETUP

XII. RESULT

-

Fig.13 Normal Sensor Status

The all the sensors values are normal level. And the
sensors values update on the LCD and IOT. The
simulation image include on the fig.13.

Fig.14 Temperature level high cooling fan ON

The temperature level are increased the sensor level
and status (temperature high), is displayed on the LCD
and IOT. And the DC fan will be ON through cool on the
battery temperature level the image is shown in fig.14.

Fig15: Fire is detected alerted buzzer, 10T, LCD

The fig.15 image is explained on the fire alert simulation.
The fire is high the alerted notification update on the
LCD and IOT, and trigger on the buzzer
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XIII. CONCLUSION

The development of the IoT Battery Health Tracker, in
conclusion, is a critical step in addressing the challenges
associated with environmental sustainability and battery
management. This study offers a comprehensive
approach to enhancing battery performance, boosting
safety, and lessening environmental impact by fusing
sophisticated monitoring capabilities with clever
management methods. Through real-time surveillance of
critical parameters like temperature, voltage, and
current levels, as well as automated notifications and
proactive measures, the IoT Battery Health Tracker
helps users manage their batteries more effectively and
efficiently. There is a lot of potential for IoT-based
battery management systems in a number of fields, such
as consumer electronics, electric cars, renewable energy
storage, and more. Sensors, data analytics, and
connectivity will provide ever-more-advanced battery
health monitoring and control capabilities as technology
develops. Finally, initiatives like the IoT Battery Health
Tracker project contribute to the creation of a safer,
cleaner, and more resilient future for coming generations
by promoting sustainable practices and supporting
innovation in battery management.
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