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Abstract:

Electric Vehicles (EVs) play a significant role in contributing to sustainable development. By eliminating
or reducing the reliance on fossil fuels, EVs help to mitigate Greenhouse Gas (GHG) emissions and
combat climate change. They have zero tailpipe emissions, resulting in cleaner air quality and improved
public health. Moreover, the integration of renewable energy sources for charging EVs further enhances
their environmental benefits. Furthermore, the use of EVs reduces dependency on imported oil and
increases energy independence for countries. This enhances energy security and reduces geopolitical
risks associated with fossil fuel dependence. Moreover, the decentralization of energy through vehicle-
to-grid integration allows EVs to serve as energy storage units, contributing to a more balanced and
resilient electricity grid.
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1. Introduction

Electric vehicles (EVs) play a crucial role in sustainable development [1]. The integration of EV with
RESSs could causes a positive impact on environment, economic, energy security, and sustainability [2].
EVs also contribute to energy efficiency as they have higher conversion efficiency compared to
conventional internal combustion engine vehicles (ICEV) [2]. This leads to reduced energy consumption
and a more sustainable use of resources [3]. Additionally, the growing adoption of EVs promotes
technological advancements and innovation, creating green job opportunities and economic growth in
the renewable energy and automotive sectors [4]. Furthermore, EV contribute to sustainable
development by reducing greenhouse gas emissions, improving air quality, promoting energy efficiency,
fostering technological innovation, creating green jobs, and enhancing energy security [5].

Optimize your driving style to reduce fuel consumption could drive smoothly and at lower speeds on
motorways, close windows at high speeds and make sure your tires are properly inflated [6]. Moreover,
trying to avoid busy roads whenever possible, and shut off the engine when stationary. Drive 10 km/h
slower on motorways to cut your fuel bill by around EUR 60 per year. Another way to save fuel is to
maintain a constant speed between 50 and 90 km/h [7]. When driving faster than 80 km/h, it's more
efficient to use A/C, rather than opening your windows. And service your engine regularly to maintain
energy efficiency.

Various studies conducted in the literature for the utilization of EV role towards the sustainability as a
hot topic among scholars in urban and rural regions [5], [8], [9]. The EV align closely with sustainable
development goals by reducing carbon emissions, improving air quality, promoting renewable energy
integration, and contributing to a greener and more sustainable future [10].

This article contribution is by investigating the integration of EV with RES in order to meet the demand
and shifting to green environment. Besides, the main key factors of being sustainable is taken in
consideration. The rest of the article is organized as follows: the methods and materials considering the
way towards sustainability along with the proposed system are shown in Section 2. The modeling of the
proposed system along with their mathematical equation is presented in Section 3. Section 4 is
presenting and discussing the acquired results and analysis. Finally, the closing of the article with the
summary conclusion and list of recent references.

2. Methods and materials
Electric vehicles (EVs) contribute to sustainable development in several ways as demonstrated in
Figure 1. Besides, EV offer a significant opportunity to reduce environmental harm, combat climate
change, improve air quality, and promote sustainable development in the transportation sector [11].
While the proposed system is presented in Figure 2 consists of PV, BT, and EV implemented in home
load.

Noise reduction Improved air quality
Renewable energy
integration EV ways to Energy efficiency
sustainability
Reduced greenhouse Decreased
gas emissions dependence on oll

Figure 1. Ways of EV for sustainability [12]-[14].
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Figure 2. Proposed diagram.

3. Modeling of the proposed system
Renewable energy and environmentally friendly transportation both depend on photovoltaic (PV)
systems, battery systems, and electric vehicle (EV) system components [15].

3.1 PV
The PV systems, commonly known as solar power systems, convert sunlight into electricity that used
to generate clean and renewable electricity for residential, commercial, and utility-scale applications
[16]. The estimation of calculating the output power from the PV is presented in Eq. (1) [17].

Geoy
Prooe ) = Povrason)- 10% *[1+ a((Tamp + (0.03125 % G,)) — Tegpe 1)

where B, . isthe assessed power from PV attime (t), 1000 is reference irradiance, Ty, is the ambient

temperature, G, is the solar irradiance, the «;, is the temperature coefficient that equals -3.7x10-3, and
the T¢,, is the cell temperature.

3.2 EV
The EV system includes various components that enable electric vehicles to operate using lithium-ion
battery [18]. EVs are propelled by electric motors powered by energy stored in their batteries, offering
an environmentally friendly alternative to ICEV [19]. The estimated output power from the EV can be
mathematically calculated as expressed in Eq. (2).

_ Ct % (SoCiigx — SoCiity 2)

PEVDem - T

Equation presented the mathematical equation for the power demand from the EV (Pgy ), the CEl is

the capacity of EV battery, the SoCL" . and SoCEY, are the maximum and minimum state of charge of
EV battery, respectively. The T refers to the time of departure and arrival EV to the charging station.

3.3 BT
Battery systems store electrical energy for later use considering RESs to excess the electricity into the
BT [20]. By storing excess energy and delivering it when demand is high or when solar generation is
low, battery systems enhance overall energy utilization and enable smooth power supply [21]. The
generated power from the battery to meet the demand in the cases of PV is not sufficient to meet the
demand using Eq. (3) [22].
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Equation 3 represented the output power from the battery (Pgp) at time (t), mi,, the inverter
efficiency, P (t) is represents the load demand of the study site, and P, (t) is the estimated output power
from the PV.

4. Results and discussion

Based on the model system hat illustrated in Figure 2, the acquired result are plotted in Figure 3. Based
on the Eq. (1) the acquired result of PV output is presented. Furthermore, according to the amount of
solar radiation the study site, the energy will be generated in order to meet the demand. The presented
energy is for the first 24 hours of the PV energy with fluctuation in energy due to the time of generation
through solar panels. While Figure 4 demonstrated the comparison of output power among the
considered sources in this study. Considering the operation of exchanging the power between the PV
and EV. It meets the demand and providing sustainable system.
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Figure 3. PV output energy produced to charge electric vehicle.
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Figure 4. V2G and G2V monthly output energy.
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Conclusion

In conclusion, EV play a crucial role in contributing to sustainable development. By replacing
conventional internal combustion engine cars, EVs help reduce GHG emissions, combat air pollution,
and improve overall air quality. They contribute to reducing our dependence on fossil fuels by utilizing
RESs for charging. EVs also offer the potential for energy storage and grid integration, enabling more
efficient and reliable electricity systems. Moreover, widespread adoption of EVs promotes technological
advancements, job creation, and economic growth in the clean energy sector. Moreover, EVs are an
essential component of sustainable transportation and a key solution for achieving a more sustainable
future. Further studies should be considered on environmental Impact in order to reduce air pollution
and GHG emission by transitioning from conventional vehicles into EV. Additionally, reduce reliance on
fossil fuels and encourage the adoption of sustainable energy sources by connecting RESs to run other
appliances and charge EVs.
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