
IJSRD - International Journal for Scientific Research & Development| Vol. 10, Issue 6, 2022 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 49 

Design of Solar a Solar Powered Electric Vehicle 

Balraj Hooda1 Amman Jakhar2 
1Om Sterling Global University, Hisar, Haryana, India 2IIT, Bhubaneswar Argul, Khordha, Odisha, 

India

Abstract— Electrical energy-related issues are surfacing 

around the world, and all countries are confronted with 

challenges, whether in terms of management, operation, 

production, or even transportation. The main source of energy 

production is fossil fuels. Therefore, in the automotive 

industry, electric-powered vehicles are a promising 

alternative to fossil-fuel-powered vehicles. Electric vehicles 

(EVs) have been the centre of attraction due to their 

environmental and health benefits, which include battery and 

plug-in electric hybrid vehicles. A solar car is a solar 

transportation vehicle. Solar cars are often equipped with 

standard car gauges. The driver must look at these gauges to 

find out possible problems in order to maintain the car's 

smooth running. Cars without gauges almost always include 

wireless telemetry, which enables the driver's team to monitor 

the car's energy consumption, solar energy capture, and other 

parameters, freeing the driver to focus on driving. The solar 

cars bring together aeronautical, bike, alternative energy and 

automotive technologies typically used. The design of a solar 

vehicle is severely constrained by the energy input in the 

vehicle. For the purposes of solar car races, most solar cars 

have been built. In this conference, many conditions for 

developing countries, such as India, were imposed to reduce 

emissions of carbon monoxide that ultimately influence road 

transport and development. 
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I. INTRODUCTION 

A. Introduction of Project 

Two major trends in energy usage which might be anticipated 

for future smart grids are: 

1) Significant decentralized renewable energy    production 

through photovoltaic (PV) system. 

2) The rise of battery electric vehicles (EVs) as a means of 

transportation in the future. 

 Firstly, A broad audience has access to the use of 

renewable power sources such as solar power due to the 

reduction in PV panels cost[1]. Industrial sites and buildings 

worldwide are home to large potential photovoltaic (PV) 

panels on flat roofs. For example, warehouses, buildings, 

universities, mills, etc. Today, this potential is largely 

untapped. Second, when compared to gasoline vehicles, EVs 

provide a clean, energy-efficient, and noise-free mode of 

transportation. A worldwide 200,000 EVs in 2021 is expected 

to occur in the current forecast.This The report looks at the 

possible creation of an infrastructure for electric charging 

vehicles using panels as shown in Figure. 1. The system is 

designed to charge staff' electric vehicles while they are 

parked during the day. At work, the system is employed. The 

goal of this project is to maximise PV power utilisation while 

requiring the least amount of grid electricity exchange for 

electricity charging. The following are the benefits of using 

an EV-PV loader: 

Two major trends in energy usage that are expected for future 

smart grids are: 

1) The large-scale production of decentralised photovoltaic 

(PV) energy from renewable energy. 

2) The emergence as future mode of transport of battery 

electric vehicles (EV). 

 The aim of the electric vehicle charging 

infrastructure is to combine the two technologies with PV 

panels. The focus is on reducing grid energy demand by local 

charging power generation through solar panels, as a result of 

electric vehicles. As an energy storage mechanism for the PV 

system, the EV battery doubles. An electricity converter will 

connect the electricity supply, the solar panels and the 

electricity grid, which will provide the customer with safe and 

fast charging process. Intelligent charging algorithms 

guarantee the optimal charging of EVs based on EV users' 

needs, network distribution constraints, electrical prices, 

ancillary service demand and solar prediction information. 

 First, as the cost of photovoltaic panels has 

decreased, the usage of renewable energy, such as solar 

energy, is becoming more accessible to a broader public. 

Large potential photovoltaic (PV) panels atop flayed roofs 

can be found in industrial sites and buildings all over the 

world. Warehouses, homes, universities, mills, and so forth. 

As an example, this potential is still mostly unknown today. 

Second, as compared to high-fuel-consumption cars, EVs 

provide a clean, energy-efficient, and low-noise mode of 

transportation. 

 
Fig. 1: Instrumented setup of photovoltaic energy storage by 

supercapacitors. 

In 2025, the worldwide projection is expected to reach 

300,000 EV[2]. 

 This study looks into the feasibility of using PV 

panels to build a charging infrastructure for electric vehicles, 

as depicted in the figure. 2. The technology is intended to 

charge the employee's electric vehicles while they are parked 

during the day.The purpose is to maximise the utilisation of 

PV power for electricity charges, with minimal grid power 

exchange. These EV-PV chargers have the advantages: 
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Fig. 2: Design of solar powered EV charging station 

1) Reduced demand for energy in the grid due to EV 

loading due to the local "green" charging energy 

produced utilising solar panels. 

2) EV batteries serves as power storage devices for PV, 

which reduces the detrimental effect of large-scale PV 

integration on distribution system [3]. 

3) Long electric car park times provide the way for Vehicle-

to-grid (V2G) technology to be implemented in which 

EV acts as an intelligent grid controllable spinning 

reserve. [4–7]. 

 Several previous studies have analysed the design of 

a PV-based EV-charge station[8–17]. The mutual advantage 

of solar-electric charge was underlined in[18,19] where the 

potential for solar-electric charge allows for greater 

penetration of the two technologies. In [20] there has been a 

national reduction in the negative effects of the excess solar 

power of photovoltaics on the charging of EVs. This applies 

in particular to workplace charging as shown in [19]. 

In [21,22] The economic incentives and CO2 compensation 

for PV charging were greater than the charge for EV from the 

grid for the case of Columbus and Los Angeles, USA. 

 The variability in PV production is a significant 

disadvantage of charging EVs with PV. Intelligent charging 

provides EV charging flexibility to closely align the PV 

generation. [23] has been shown to have the dual benefit of 

intelligent charging combined with the V2G of increased 

photovoltaic consumption and reduced grid demand. In [24], 

the EV loading profile is time-changed, ensuring maximum 

use of PV. In the case of higher EV penetration, the excess 

energy of PV is reduced [25,26]. The total number of vehicles 

charging at continuous power can also be dynamically altered 

to ensure that the net charge power corresponds to 

photovoltaics [27]. This kind of sequential charge shows 

significant advantages over simultaneous EV charging, as 

shown in [28] in 9000 cases. 

 The local storage at the photovoltaic powered EV 

charging station is a second way to overcome this PV 

variation as in [26]. The storage is usually charged when the 

solar energy is excessive and the EV is charged when solar 

production is inadequate [26]. In [16], three algorithms are 

compared for (un)loading the local storage and the best 

strategy for the discharge and charge of the storage during the 

night and solar excess was demonstrated by a sigmoid 

function. The optimal size of the storage is important as the 

storage is a costly component. The above-mentioned papers 

have overlooked this aspect. Second, research analysing the 

use of intelligent charging has not taken local storage into 

account and vice versa. In this work for a solar powered EV 

charging station both methods are investigated jointly. 

Thirdly, it is essential to differentiate between the effects of 

EV charging on weekdays and on weekends in the case of job 

charges. This is because PV roof installed on the job produces 

energy even during weekends, although the employee's EVs 

will not be present on Saturday-Sunday. This article analyses 

the design and loading of PV systems in a holistic way, taking 

account of the aspects mentioned above. 

B. Objective  

The following are the work's new contributions in 

comparison to previous works: 

1) Determination of and comparison of the optimal 

orientation of PV panels to maximise global energy 

output with the use of tracking systems. 

2) Possibility of overtaking the PV array power rating based 

on the metrological conditions of the location regarding 

the power converter size. 

3) Dynamic loading of EV with Gaussian loading and 

priority EV, which are superior to the constant loading of 

power. 

4) Evaluation of the destination grid's impact by simulating 

two workplace/commercial charging scenarios with 

annual charges of five (5) days and seven (7) days/week. 

5) Optimized local storage sizing, taking into account 

meteorological data as well as intelligent EV charge. 

 The optimal PV panel orientation in the world for 

highest output is discovered. In Section 3, many dynamic 

charging systems for EVs are investigated in order to allow 

electrical charging to closely track PV generation. The 

advantages of local battery storage are investigated and the 

optimal storage size are developed in the fourth section of the 

EV–PV charge. 

II. LITERATURE REVIEW  

A. Related Work 

Xiujuan, et al [1]According to the mentioned benefit of an 

electric vehicle, the cell plate transformation efficiency is 

very low (e.g., 14 percent) due to the frequent algorithm of 

solar car changes of max point tracking in order to produce a 

hyper transformation. The electric vehicle has the advantage 

of zero emissions, low noise, and a diverse source of energy 

supplement. The maximum power point can be seen at all 

times. The sensitivity is minimal and noticeable at constant 

voltage charging when the operating voltage in different parts 

of the continuous current source is changed. so that maximum 

power point tracking is precise if both temperature and light 

intensities are certain and the energy output is efficient. When 

the cell is close to the maximum power point, which is the 

majority of the time in the current condition, the follow-up 

step is shortened to provide more exact tracking of the 

maximum power point. 

 Rattankumar, V and N. P. Gopinath[2] Given the 

absence of future fossil fuels, we expected to make efficient 

use of non-conventional energy. Photovoltaic modules, 

photovoltaic batteries, solar tubular batteries, BLDC, 

ackerman steering, mechanical construction, and MCB are 

fundamental components of solar automobile. Many of the 
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limitations of normal cars have been overcome, such as 

lowering coupling losses, lowering field losses, smoothly 

managing speed, and lowering fuel expenditures. The solar 

car that has been built presently runs at 30 km/h for a load 

that lasts around 18 hours and has been successfully tested for 

100 kilometres each load. The vehicle will also be equipped 

with BLDC's new Reluctance engine. It also promotes the use 

of high-efficiency, low-dimensional solar panels. Various 

vehicle disadvantages are being explored, and actions are 

being taken to solve them, with the goal of developing a 

profitable solar car business model in the future. 

 Alnunu, Nasser, et al.[3]Since renewable-energy 

research and development are expanding rapidly as 

environmental awareness and the constraint on traditional 

energy resources. Implementation and development of 

renewable energy technology and expertise by petroleum and 

gas corporations, as well as support with development and 

expertise in the field. Shell is one of the events that began in 

the mid-1980s and has been fairly successful since then. The 

prototype and urban concept cars have two categories of 

participation. In each category, there are numerous 

subcategories based on energy. The participant shall 

complete a total of eight laps and 25,485 kilometres, and shall 

have a maximum time of 51minutes. The four official 

attempts of each team are limited and the best results are 

retained. The path is reasonable in terms of safety and 

technical testing. The design and design of solar cars are 

subject to some general principles. The design usually 

consists of two main phases: mechanical and electrical. Solar 

car races can improve the student's technical and soft skills. 

 Qian, Jia, and Song Jie.[4]The development of 

"future car" named Solar Car occurs due to zero pollution. No 

motor, gear box and other components are available in the 

solar car. It consists of a battery board, storage equipment and 

engine. When the speed of a normal car exceeds 60-70 km/h, 

aerodynamic drag will Replace all other resistors and serve as 

the primary driving resistance. Wind tunnel tests, which need 

better quality equipment, longer research cycles, and more 

resources, are a traditional way for studying vehicle 

aerodynamics. In automotive aerodynamics research, the 

development of computer technology is becoming more and 

more relevant. CFD lacks actual models and properties, as 

well as a short cycle and low expenses. FLUENT solvers 

support two discrete formats: first-order upwind and second-

order upwind.  

 Yesil, Engin, et al.[5].Low speed profile with cloudy 

weather, high with sunny weather High speed profile, low 

with sunny weather, consistent speed throughout the race. In 

order to minimise race time while providing for the race 

regulations and environmental constraints, the study aims to 

define an optimal strategy. 

 Vincent, Vineeth V., and S. Kamalakkannan[6] A 

three-input solar hybrid car system has been devised. Storage, 

a one-way port, and two two-way ports are the two 

components. The converter is challenged by three various 

power modes depending on the state of use of the batteries. 

The amorphous solar panel on the body charges the system 

batteries. The system's efficiency improves because solar 

electricity is promptly delivered to DC loads. The condenser 

connected to the lead acid battery is loaded during off-peak 

hours and during acceleration. The energy spent by the brakes 

is recycled and used to charge the plumacid battery in this 

proposed method. As a result, the capable hybrid electric 

vehicle has been built with superconductor and regenerative 

braking systems. The simulation results from these systems 

show that the vehicle's performance has been enhanced by 

providing a better working environment and enhancing 

battery life, which will increase the system's reliability by 

extending its energy to the regenerative braking system and 

solar sources. Vehicle performance improves as a result of the 

super condensers' ability to supply high amounts of electricity 

quickly. 

 Kawamura, Noritaka, and Mitsuharu 

Muta[7]Japan's first low carbon society initiative for an eco-

model society in 2008. In a radius of 20 km from the Toyota 

City Hall, Toyota is one of 13 towns selected under the Solar 

Car Charging System programme. PHEVs Charging Station, 

the change station and the solar cell charging require pure 

natural energy from the suntan, supporting reductions in CO2 

emissions. The solar cell may therefore create approximately 

1.400kWh per year, lowering CO2 emissions to 440kg.It is 

charged with the power generated through a solar cell. The 

electricity conditioner transforms DC energy from Solar or 

Stocking Unit into AC power and acts as the control centre of 

the system. The solar charging system functions in four major 

modes in the energy storage unit for charging future PHEV's 

and EV's if electricity is generated for charging reasons 

depending on whether the PHEVs/are EV's charged. 

 “Menasce, Daniel, Marthie Grobler, and Pieter Janse 

van Rensburg” [8] The design of a solar car is governed by 

rules, which are outlined in the Technical Regulations for 

Alternative Energy Vehicles. For a photovoltaic silicone 

range the maximum solar array area is 6 m2. This restricts the 

power generated by teams to about 1kW. The car cannot be 

more than 4 metres long or wider than 1.8 metres. The mass 

limitation is determined by the chemistry or cell type of the 

battery pack. Nuna 2, The winning team of the 2003 World 

Solar Challenge investigated the discrepancy between the 

first and second place teams in the 2011 World Solar 

Challenge. His estimates show that a lightweight automobile 

weighing 10 kg consumes 1.5 percent less energy, while 

electric systems provide the vehicle with 1% higher energy 

efficiency. Electric driving, a battery pack and the 

photovoltaic system are the main parameter in the availability 

or conception of solar car components. The design of solar 

cars by study students helps to develop student engineering 

skills and assist, leadership and ownership. 

 “Ahmed, Shehab, Ahmed Hosne Zenan, and 

Mosaddequr Rahman”[9]In the design of the car, a steam line 

is used to reduce air drag. The solar panel is stored on the 

vehicle's roof to capture solar power and convert it into usable 

energy, which the charge controller stores in the battery. The 

amount of money to be invested is the true value of all 

components in order to determine their performance. The 2-

seat Solar Car is outfitted with a motor with a 48V battery 

capacity, 40 horsepower, and a 200 W solar panel to provide 

the necessary energy. 

 Ashrafee, Farin, Sayidul Morsalin, and Asif 

Rezwan[10]At present, the energy crisis has become a bulk 

worldwide. In addition, with the population increase, 

resources are declining.At present World average energy 

requirements for 2012 are 17TW and 85% of these are from 
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fossil fuels but demand is set to be 30TW in 2050. As the 

country of Southeast Asia has a shortage of electricity, a 

major problem has been creating renewable energy use for 

the purpose of reducing electricity demand in developing 

countries such as Bangladesh. It consists of a solar panel, a 

wiper, wheels, a shaft, batteries, a wood frame, a steel 

steering car, seat tin panels, washers and screws, clamps and 

pins, and so on. Isolated wire, for example. Wire.An investor 

must first establish how long his money must be returned 

before investing in a project. The speed of the car can be 

boosted by converting the shape of the car into an airfoil. 

Because of the low drag value, the drag force is minimised. 

When the solar panel charges the batteries, the power tracker 

assists in the conservation of the overpaid batteries. 

III. RESULTS AND DISCUSSION 

Initially, To evaluate controller and converter performance, a 

transient circuit model is developed to implement the P&O 

algorithm. Paragraph V has already analysed and illustrated 

the continuous operations of the fly-back converter with 

appropriate input and output values. The second step requires 

a change in solar irradiance level in order to assess control 

operation. 

 The output voltage of the PV system can be shown 

in Figure 8, taking into account a 50% drop in solar irradiance 

at the time 0,5s. MPP controller duties are equal to 0.45 and 

vary between two adjacent values, which allows for a 

satisfactory performance as shown in Figure 8. Figure 9 

shows the experimental solar irradiation tension dropping 

from 750W/m2 to 420W/m2 at 0.6sec at time. Figure 9 

demonstrates that the control response, which reduces the PV 

array voltage by approximately 9% slightly, is sufficient to 

comply with the MPP. For this worst-case scenario, the 

controller stabilises about 1.5 seconds after abrupt solar 

radiation. reduction. 

 
Fig. 3: Simulated PV system output voltage under solar 

radiation drop by 50%. 

 
Fig. 4: Applied duty cycle during irradiance variation. 

 
Fig. 5: Measured PV array voltage for step variation of solar 

irradiance at t=0.6sec from 750W/m2 to 420W/m2. 

 
Fig. 6: System architecture of the grid connected 10 kW 

three-port EV–PV charger. 

 Fig. 7Displays the status diagram for EV–PV Local 

Storage Loader operations. Strom is changed to the grid when 

storage is complete/empty or when, due to C-rate limitations, 

the maximum storage power limit has been reached. In the 

case of a PV surplus above EV demand, the local storage shall 

first be charged, whereas the local storage will extract a 

power deficit. 

 
Fig. 7: State diagram for operation of EV–PV charger with 

local storage. 

 Fig. 8Shows the grid power swap and the energy 

stored in the local battery bank for 2017 (1 min resolution), 

taking into consideration EV charges for 7 days/week and 

using the G4 profile on weekdays only. Due to the lack of 

exaggerated PV power to charge the battery can be clearly 

observed for 7 days/week loads. In the summer months (Day 

80 to Day 270) the battery has been full due to high PV 

generation.. 
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Fig. 8: Power exchanged for the electric charger for the year 2013 with grid (kW) and stored energy in local storage (kW h), 

with EV charge 7 days/week to be considered (left) on a weekly basis (right). 

IV. CONCLUSION 

Since one year, a photovoltaic (PV) electric vehicle charge 

station (EV) in Madrid, Spain has been developed and 

operating. The system, called VELSOL, can recharge five 

EVs every day. The aim is to promote the use of electricity in 

urban areas and the recharge of electricity by clean energy. 

Cars and the car industry in general consume nearly half of 

the world's oil production and are one of the major direct 

causes of urban pollution. In order to reduce the problem 

there are various options addressed throughout the world: 

reducing the use of private vehicles in urban areas, increasing 

its efficiency in order to reduce its use and use of new energy 

systems as fuel cells or electric vehicles. The use of EVs can 

play a major role in reducing pollution in the XX] century. 

Although EV's history is as old as internal combustion 

engines, the recent technological development can make 

electric transport competitive with conventional electrical 

transport. However, industry and governments should make 

an effort to protect the environment. Economic incentives for 

the development and acquisition of EV. Car manufacturers 

are developing new EVs using high-capacity batteries that 

reduce weight and volume and increase their independence. 

Despite some EV models, mainly at demonstration level, they 

are available on the market. In Florida (United States) and 

some UE cities some. 8 can be described as the world's most 

active. Solar energy workplace charging offers a sustainable 

gateway to future transport. 

 Using KNMI data, the optimum tilt for PV panels 

worldwide was 28 degrees. It was discovered for maximal 

output. A 10 kW PV system with Sunpower modules 

produced 10,890 kW of electricity per year. The installation 

of a 2-axis solar photovoltaic tracker increases the yield by 

17%. As a result, the sun tracking process did not increase the 

system's winter production, which is a bottleneck. The 

average daily output of PV power varies five times between 

summer and winter. The EVPV charger should be connected 

to the grid in order to provide power during the winter and 

absorb excess PV power during the summer. 

 Given that high intensity insolation rarely occurs in 

the world, the PV converter is 30% smaller in the size 

compared to the photovoltaic array, resulting in an energy 

loss of only 3.2%. The technique for optimal size of the power 

converter in respect of the peak power array can be used for 

various metrology conditions in the world. 

 Dynamic EV charging allows for changes in EV 

charging power to be closely monitored in order to closely 

monitor solar generation. Because Gaussian solar generation 

time varies throughout the day, it is best for the Gaussian EV 

charging profile to peak at 1200 hours and peak lower than 

the installed panel peak power. The exact value of the 

Gaussian peak and width varies depending on location. The 

World PV Curve was discovered to be closely followed by 

EV charging with Gaussian charging profiles G3 and G4, 

having peak power of 5 kW and 4 kW, respectively. They 

supplied the EV with 30 kW hours of electricity 5 and 7 days 

a week, resulting in minimal energy exchange with the grid. 

A priority technique for charging multiple EVs at work has 

been presented to set the preceding order for EV charging 

based on stored energy and EV parking time. 

 The local battery storage has proofed, especially 

because of seasonal variations in insolation, does not 

eliminate the EV-PV charger's grid dependence in the world. 

Small storage of around 10 kW hours, however, contributed 

to the mitigation of solar daily changes and reduced the power 

supply by 25 percent. The storage remains empty for 7 days 

per week in winter, and is loaded periodically for 5 days per 

week in weekends. The storage size is the location specific 

methodology, and the optimal storage size can be measured 

at different locations. 
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