
Harshitha N P et al., International Journal of Wireless Communications and Network Technologies, 13(1), December 2023 – January 2024, 1 - 

5                                          

1 
 

 

A Review on Charging Station for E-Vehicle Using Solar 

with IOT 
Harshitha N P

1
, Chandana M

2
, Deekshitha S R

3
, Disha Shetty

4
, Prashanth Kumar

5 

Students, Department of Computer Science and Engineering
1,2,3,4 

Assistant Professor, Department of Computer Science and Engineering
5
 

1Alva’s Institute of Engineering and Technology, India, harshithapatel0409@gmail.com 
2 Alva’s Institute of Engineering and Technology, India, chandanamuddalar76@gmail.com 

3 Alva’s Institute of Engineering and Technology, India, deekshagowda545@gmail.com 
4 Alva’s Institute of Engineering and Technology, India, shettydisha774@gmail.com 

5 Alva’s Institute of Engineering and Technology, India, prashanthk@aiet.org.in 

 

Received Date: November 10, 2023      Accepted Date: December 15, 2023    Published Date : January 07, 2024 

 

 

ABSTRACT 

A study that is built around the investigate imaginative plans for 

solar-powered electric vehicle charging stations. One extend 

envisions an Arduino-controlled framework tackling most 

extreme sun based control through an MPPT controller, 

showing battery levels and cautioning clients of control drops 

by means of web interface and GSM. Another centers on an 

Arduino-based station highlighting LDR sensors and cloud 

capacity for sun oriented vitality collected by sun based cells. In 

the interim, the WINSmartEV™ stands out as a commercially 

accessible, software-driven framework utilizing brilliantly 

planning, multiplexing, and adaptability to control different 

EVs proficiently. All these ventures highlight the potential of 

sun based EV charging stations to decrease fossil fuel reliance 

and nursery gas outflows, whereas advertising different 

highlights like farther checking, information capacity, and client 

cautions. 

Key words : EV-Electric Vehicle, Arduino-controller LDR, 

GSM, MPPT controller 

1. INTRODUCTION 

The rapid climb in demand for conventional vitality sources such 

as coal, normal gas, and oil has driven analysts to investigate 

elective arrangements, strikingly renewable assets. Later a long 

time have seen increased discourses on fuel costs, especially 

taking after the deregulation of petrol and fossil fuel costs. The 

proceed towards dangers of supply disturbances have encourage 

heightens the center on elective drive prepare advances for 

automobiles. Intriguingly, electric vehicles (EVs) were pioneers 

on the streets within the 1800s, with Robert Anderson presenting 

the primary simple electric carriage. William Morrison, a US 

chemist, proceeded the investigation of elective car innovations 

by effectively creating a six-passenger electric vehicle that 

outperformed the speed of horse-drawn carriages[1]. Looking 

ahead, the coming years are balanced to encounter a noteworthy 

increment within the predominance of sun based electric vehicles 

(SEVs) driven by a few key factors. First and first, SEVs offer a 

compelling arrangement to moderate fossil fuel outflows by 

saddling the control of renewable assets. Their shrewdly 

integration with electronic prerequisites empowers real-time 

observing of accessible control through the Web of Things (IoT), 

permitting ideal administration of vitality utilization. At long 

last, progressed following frameworks empower exact checking 

of sun powered radiation all through the day, maximizing the 

effectiveness of SEV charging[1]. The far reaching appropriation 

of SEVs pivots on the improvement of a strong charging 

foundation. As the number of EVs on the street increases, 

promptly accessible charging stations in stopping structures and 

carports ended up pivotal, particularly for long-distance 

commuters who depend on charging to total their circular trips. 

The addition, tending to extend uneasiness, a common concern 

among EV drivers, can assist boost SEV selection. Finally, 

promptly open charging stations at work environments can 

reduce this uneasiness and possibly clear the way for littler, more 

reasonable batteries in SEVs[2]. Beyond physical foundation, 

guaranteeing satisfactory network capacity and strong electrical 

circuits is similarly critical to back the developing request for 

SEV charging. One imaginative arrangement lies in creating 

charging stations that can benefit different vehicles at the same 

time utilizing the same foundation. This requires brilliantly 

sharing of significant components like plug ports, circuits, and 

lattice capacity to guarantee effective, synchronous charging 

without over-burdening the system. The WINSmartEV™ 

framework serves as a prime case of such shrewd charging 

innovation. Outlined around brilliantly charge planning, 

multiplexing, and adaptability, this framework offers special 

capabilities for setup and expansion. Its impartial position 

towards equipment, control centers, and systems permits for 

consistent integration with assorted existing foundation[3][4]. 

2. LITERATURE REVIEW 

1. B. Yashaswinibai et.al, In the year 2022, they are proposed 

the technology for a rapid growth advancement of IoT 

                                                                                                                                                                   ISSN 2319 - 6629 

Volume 13, No.1,  December 2023 – January 2024 

International Journal of Wireless Communications and Networking Technologies 
Available Online at http://warse.org/IJWCNT/static/pdf/file/ijwcnt011312024.pdf 

https://doi.org/10.30534/ijwcnt/2024/011312024 
 

 

mailto:harshithapatel0409@gmail.com
mailto:chandanamuddalar76@gmail.com
mailto:deekshagowda545@gmail.com
mailto:shettydisha774@gmail.com
mailto:prashanthk@aiet.org.in
http://warse.org/IJWCNT/static/pdf/file/ijwcnt011312024.pdf


Harshitha N P et al., International Journal of Wireless Communications and Network Technologies, 13(1), December 2023 – January 2024, 1 - 5                                          

2 
 

innovation provides opportunities for electric vehicle 

manufacturers to gain a competitive advantage, but several 

challenges remain. The need for incremental action, community 

consent, fragmentation, cooperation, and vulnerability to 

cyberattacks undermines authentic choices. In any case, IoT 

vendors provide mechanisms and work effectively to plan and 

implement strong security measures. These rapid improvements 

show a positive outlook for the integration of IoT in  the electric 

vehicle industry. However, addressing these critical issues 

remains critical to  maximizing  potential[3]. 

2. Akila.A, Akila.E et.al, In the year 2019, the impact of this 

paper is the developing concerns of rising fuel costs, fluctuating 

supplies, and natural affect are driving a resurgence of electric 

vehicles (EVs). Building on their verifiable nearness within the 

1800s, EVs offer compelling focal points like decreased 

emanations, shrewdly charging through IoT-enabled checking 

of control accessibility, and indeed real-time sun powered 

radiation following. This section proposes a framework where 

sun oriented PV cells control charging stations for differing EV 

sorts and utilizes IoT to continually screen the stations' 

accessibility, clearing the way for a more productive and 

feasible future of transportation. This concisely summarizes the 

proposed framework inside 5 lines, centering on the key 

drivers, highlights, and benefits without turning to bullet 

focuses[14]. 

3. Ms. Vijayalakshmi T G et.al, In the year 2022 the routine 

vitality like coal, characteristic gas, and oil is raised, so that the 

analysts are constrained towards the development of renewable 

assets or non-conventional vitality assets. Within the final 

couple of a long time, there has been a lot of dialog around the 

costs of fuel separated from the deregulation of petrol and fossil 

fuel costs. In 1800s electric vehicle had led on the street. The 

most objective of the extend is to supply control from the sun 

based PV cell to the charging station in which the vehicle can 

be charged through the rechargeable battery additionally with 

the assistance of IOT, the accessibility status of the charging 

station can be checked regularly at any minute[13]. 

4. Vijith.K et.al, In the year 2018 the regarding With cities 

booming and natural concerns heightening, EVs fueled by 

proficient batteries have developed as a guide of trust. As their 

numbers take off, imaginative charging arrangements like 

Nissan's vehicle-to-grid (V2G) framework pick up footing. This 

two-way road permits EVs to not as it were charge, but 

moreover offer overabundance vitality back to the framework, 

boosting steadiness and winning proprietors benefits. This 

undiscovered potential, coupled with EVs' commonplace 90% 

downtime, opens energizing conceivable outcomes. Envision 

stopped EVs getting to be solid reinforcement control sources 

amid blackouts, providing basic loads like industrial 

facilities[15].  

3.EXISTING SYSTEM 

At present, the EV charging station consists only a power 

converter topology. This is then linked to the existing electrical 

grid using a rectifier and a DC converter to transfer the energy 

between the EV to the existing electrical grid. Also, all EV 

vehicle holder are charging their vehicles at home since there is 

no much provision in charging public places. Every owner 

should know the location of charging stations prior to stating a 

journey due to the unfamiliarity of destination place that they 

are travelling.    

4. OBJECTIVES OF THE PROJECT 

Solar-powered electric vehicle charging station with integrated 

IoT technology to achieve several key goals 

Sustainable energy: Use the sun to power electric cars, pay for 

them, reduce dependence on fossil fuels, promote clean air and 

combat climate change do it.  

Cost Efficiency: The use of solar panels can reduce energy costs 

for parking lot owners and reduce costs for drivers.  

Efficiency optimization: IoT features such as MPPT controllers 

ensure maximum power from the solar panel, while smart 

monitoring and control can be optimized. 

Simple and transparent: IoT can instantly track parking, pay 

progress and effort, better. It allows drivers to plan trips 

efficiently and track costs. 

Safety and reliability: Sensors and remote monitoring can 

improve parking security and prevent interference, making it 

more reliable for users. The project mainly aims to create a 

sustainable, efficient and user-friendly electrical power system 

by combining the power of solar energy with the smart 

technology of the Internet of Things[1]. 

5. PROPOSED WORK 

The structure has been portrayed inside the over chart. The 

foremost objective of the system is the reducing of client 

charging beginning time and charge run stopping time of the 

vehicle will be thought of and on the off chance that any 

overwhelm, by at that point the take note is sent to the related 

control and the alliance office, reasonable as the client and there 

the subtleties of the parcel, can be affirmed through recognition 

.The input of the vehicle charger can have an imperativeness 

from the control source or from the sun based control plant 

itself that will be based on the openness of source will get thus 

switch. The charging docking cable contains a hand-off based 

appealing identifying circuit which normally recognizes the 

charging ceased in or ceased out. Once in case the client 

interfacing the charging cable in, at that point the framework 

will come out of rest mode and starts charging the clock by 

getting client credentials[6]. The IoT connection play a 

significant portion inside the client credential’s furthermore in 

case it denies any client he/she will not be able to annul the 

conditions by his own which has ought to be affirmed by the 

admin side. Most cars these days use gasoline, diesel, or LPG. 

They use non-renewable resources such as fossil fillings and are 

non-renewable and disposable. To illustrate, consider the  case 

of “dangerous gases.” It pollutes the world's environment. After 

a long time,  scientists have recommended the use of electric or 

hybrid cars to reduce pollution, which is considered an ideal 

way to reduce pollution in many countries. We back the thought 

of utilizing electric engine innovation and accept that using cars 

in this way can balanced the expanded costs of acquiring 
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electric vehicle power[7]. Another advantage of electric 

vehicles is that they reduce activity, giving superior discuss 

quality in congested cities. In spite of declining deals, electric 

vehicles are proceeding to develop quickly, assembly 

expectations. 

 

Figure 1: System architecture of charging station e-vehicle 

The most reasons are related to the infiltration of negative 

impacts and cost changes. Since sun powered PV plays an vital 

part within the extend, the show screens the generation range 

utilizing as it were lights with LDR sensors to keep energy 

steady. Since the sun's point of slant changes between 0° and 

180°, two sensors must be made in two bearings, one on the 

cleared out and the other on the proper. The power collected by 

photovoltaic cells is sent to the converter with the boost 

controller to extend the control. Figure 1 appears the framework 

engineering of the charging station e-vehicle of all DC-DC 

converter sets control battery yield unwavering quality and 

must control yield inclination to avoid hysteresis misfortune 

when it is required most. At first, the DC-DC converter 

acknowledges the DC input voltage and yields S as the DC 

voltage of the following arrange, lower or higher depending on 

the require, so that the converter yield voltage matches the 

control required from the module. To dodge execution issues, 

steady voltage control is given on the Analog input of the Pic 

microcontroller. The meter makes a difference in observing 

consistent voltage. Since the sun Arranged PV cluster plays a 

critical portion inside the expand, the appear businesses because 

it were lights with LDR sensors to screen the era run, 

subsequently making the imperativeness unfaltering. Since the 

sun's point of incline changes between 0° and 180°, two sensors 

must be made in two headings, one on the cleared out and the 

other on the correct. The control collected by photovoltaic cells 

is sent to the converter with the boost controller to amplify the 

control. All DC-DC converter sets control battery abdicate 

unflinching quality and must control surrender inclination to 

dodge hysteresis incident when it is required most. To begin 

with, the DC/DC converter recognizes the input DC voltage and 

yields S with another tissue's DC voltage, lower or higher 

agreeing to prerequisites, so that the yield voltage of the 

converter matches the control required by the module[8]. To 

maintain a strategic distance from usage issues, steady voltage 

control is connected to the Analog input of the Pic 

microcontroller. This framework saddles the sun's control 

through high-efficiency sun based boards, changing over it into 

power for EV charging. A Most extreme Power Point Tracker 

(MPPT) optimizes vitality capture, whereas a battery bank 

stores overabundance control for cloudy days or crest request. 

Savvy charging, controlled by an IoT stage, oversees control 

conveyance, prioritizing accessible sun oriented vitality. Clients 

can save charging spaces remotely and screen station 

accessibility and their vehicle's charge status through a portable 

app. The framework examine vitality utilization designs, 

optimizing charging for taken a toll and grid stability. 

Additional features such as climate sensors and observation 

cameras upgrade client involvement and station security. This 

feasible shrewd charging arrangement advances cleaner 

transportation and lattice versatility, clearing the way for a 

greener future. The meter makes a difference as you watch the 

steady voltage. This project uses an LDR sensor, a solar drive 

board and a 12V battery, and the solar drive board rotates 

according to the LDR requirements associated with a servo 

motor. Battery voltage and board voltage are displayed on the 

LCD and transmitted to the cloud server [5]. 

6. WORKFLOW 

Workflow of an E-vehicle Charging Station using Solar with 

IoT: 

 The energy storage system assures reliable charging 

availability by storing extra solar energy when the availability 

of the solar radiations is less. Figure 2 shows the working of the 

charging station e-vehicle of the Battery Management System 

(BMS): To avoid damage and increase battery life, it keeps an 

eye on temperature, charge level, and battery health. 

The EV Charge Charging Management provides the right 

voltage and current of AC electricity to the battery of the 

electric car. 

Figure 2: Working of charging station e-vehicle 

Communication for authentication, invoicing, and charging 

control is made possible by charging protocols that link the 

charger, the car, and the network. 

IOT platform that gathers and evaluates data from the station, 

such as battery condition, charging activity, and solar power 

production. This data can be employed for demand response, 

which modifies charging rates based on grid demand and 

electricity prices, smart charging, which prioritises non-

conventional energy sources and reduces reliance on the grid, 

and real-time monitoring and remote management, which 
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accesses station performance, identifies problems, and 

optimises energy usage[10]. 

The user notifications Informing drivers about charging 

progress, estimated completion time, and station availability. 

Weather sensors adapting charging to solar power availability 

and current weather conditions. 

Increasing station security and reducing vandalism with 

security cameras and sensors. 

Payment integration which providing easy ways for charging 

sessions to be paid for. 

Advantages of IoT-powered solar-powered e-vehicle 

charging stations 

Decreased dependence on the power grid: encourages 

sustainable development and energy independence. 

Reduced charging expenses which makes use of free solar 

energy, which might save EV owners money. 

Enhanced grid resilience facilitates the incorporation of 

renewable energy sources and lowers the peak demand on the 

system. 

Improved user experience which  Offers practical charging 

alternatives and up-to-date information. 

All things considered, the infrastructure for future electric 

transportation is made clean, effective, and user-friendly by 

combining solar energy and IoT with electric vehicle charging 

stations[11]. 

7. APPLICATIONS OF PROJECT 

Whereas their essential work lies in controlling electric 

vehicles, sun based EV stations hold inside them a riches of 

potential that amplifies distant past basic charging. They speak 

to a special joining of maintainability, development, and 

community, advertising a multifaceted stage for investigate, 

advancement, and societal advancement. 

Research and Development: Testing Ground: These stations 

can act as living research facilities for cutting-edge sun based 

advances, progressed battery capacity frameworks, and cleverly 

EV charging calculations. By continually pushing the 

boundaries of proficiency and execution, they clear the way for 

a cleaner, more productive future for electric mobility[12]. 

Social and Financial Experiences: Examining how diverse 

communities associated with these stations gives important 

information for analysts. They can pick up bits of knowledge 

into open recognition of feasible transportation, recognize 

behavioural designs to energize EV appropriation, and evaluate 

the financial reasonability of such framework investments. 

Promoting Feasible Transportation: Fossil Fuel Flexibility: 

Dependence on fossil powers for transportation is one of the 

major supporters to climate alter. Sun oriented EV stations, by 

tackling the sun's renewable vitality, engage people and 

communities to break free from this reliance. This, in turn, 

leads to cleaner discuss, made strides open wellbeing, and a 

more economical environment. 

Driving EV Appropriation: Helpfully found and dependable 

charging framework is pivotal for far reaching EV 

appropriation. These stations address extend uneasiness, a 

major jump for numerous potential EV proprietors, by 

advertising promptly accessible get to clean vitality. This 

quickens the move towards a greener transportation landscape. 

Off-Grid Freedom: For inaccessible regions or communities 

inclined to control blackouts, sun powered EV stations offer a 

life saver. They give a solid source of vitality for fundamental 

vehicles, guaranteeing significant administrations stay 

operational indeed amid disturbances to the most grid. 

Beyond Transportation: Commercial and Private Control: 

These stations can be outlined to create an abundance sun 

powered vitality, nourishing it back into the lattice or providing 

adjacent homes and businesses. This gives fetched investment 

funds for inhabitants and businesses, advance incentivizing 

speculations in maintainable infrastructure. 

Emergency and Fiasco Reaction: Amid normal calamities or 

crises, communication systems and basic administrations 

regularly take a hit. Sun powered EV stations can serve as vital 

communication hubs, controlling crisis vehicles and equipment 

indeed when the most network falls flat. This upgrades reaction 

capabilities and moves forward open safety[14]. 

Rural Improvement and Agribusiness: Agriculturists and 

country communities regularly confront challenges with 

untrustworthy or costly get to t vitality. Sun powered EV 

stations can give agriculturists with solid control for hardware 

and transportation, whereas moreover advertising off-grid 

power arrangements for provincial ranges. This progresses 

operational effectiveness, advances financial advancement, and 

cultivates more prominent social and financial equity. 

Education and Inquire about: The information collected from 

these stations can be utilized for different investigate purposes, 

producing important experiences into vitality utilization 

designs, lattice solidness, and in general EV execution. This 

information can illuminate future investigate and improvement, 

and can be utilized to teach future eras almost maintainability 

and capable vitality utilize. 

8. CONCLUSION 

Internet of Things (IOT) based smart-grid has been developed 

to monitor status of batteries in smart-grid systems. The IOT 

which is developed here uses a cloud platform and Android 

Apps for communication purposes. The car user can easily 

check the health of his car battery and he can easily make a 

decision whether to take power from grid or to sell power to 

grid. For future work, handling of multiple users could be 

implemented so as to compare the status of different users. The 

data stored in the Arduino can withstand until battery fails to 

charge[18]. Multiple user for the e-vehicle who settles the 

station are stored and upgraded in the database so that the 

distribution to the different user can be monitored. Solar-

powered EV charging stations with IoT integration hold 

immense potential for transforming our transportation 

landscape towards a more sustainable and connected future[17]. 
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