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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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 مساهمة المركبات الكهربائية في تحقيق هدف التنمية المستدامة 

 * عادل رمضان حسين محمد
 ، ليبيا بني وليد ،لتقنيات الهندسيةل المعهد العالي  

 الملخص 
الوقود   الاعتماد على  القضاء على  المستدامة. من خلال  التنمية  المساهمة في  دورًا مهمًا في  الكهربائية  المركبات  تلعب 

ومكافحة   (GHG) تساعد المركبات الكهربائية في التخفيف من انبعاثات غازات الاحتباس الحراري  منه،الأحفوري أو الحد  
مما يؤدي إلى جودة هواء أنظف وتحسين الصحة العامة. علاوة   العادم، أنبوب  تغير المناخ. ليس لديهم أي انبعاثات من  

البيئية. علاوة على    ذلك،على   فوائدها  الكهربائية يعزز  المركبات  المتجددة لشحن  الطاقة  يقلل    ذلك،فإن تكامل مصادر 
لطاقة للبلدان. هذا يعزز أمن الطاقة  استخدام المركبات الكهربائية من الاعتماد على النفط المستورد ويزيد من استقلالية ا

تسمح لامركزية الطاقة من    ذلك،ويقلل من المخاطر الجيوسياسية المرتبطة بالاعتماد على الوقود الأحفوري. علاوة على  
مما يساهم في شبكة كهرباء أكثر    للطاقة، خلال التكامل بين السيارة والشبكة للمركبات الكهربائية بالعمل كوحدات تخزين  

 .ازناً ومرونةتو

 .تغير المناخ ،GHG، RESs، ةالمركبات الكهربائي الكلمات المفتاحية:
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1. Introduction 

Electric vehicles (EVs) play a crucial role in sustainable development [1]. The integration of EV with 

RESs 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.  

EV ways to 

sustainability 

Energy efficiency

Renewable energy 

integration

Improved air quality

Decreased 

dependence on oil

Reduced greenhouse 

gas emissions

Noise reduction

 

Figure 1. Ways of EV for sustainability [12]–[14]. 
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Solar Panels Battery Home Electric Vehicle  

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]. 

 

𝑃𝑝𝑣𝑜𝑢𝑡
(𝑡) = 𝑃(𝑃𝑉𝑟𝑎𝑡𝑒𝑑)∗

𝐺(𝑡)

1000
∗ [1 + 𝛼𝑡((𝑇𝑎𝑚𝑏 + (0.03125 ∗ 𝐺𝑡)) − 𝑇𝐶𝑆𝑇𝐶

 (1) 

 

where 𝑃𝑝𝑣𝑜𝑢𝑡
 is the assessed power from PV at time (t), 1000 is reference irradiance, 𝑇𝑎𝑚𝑏 is the ambient 

temperature, 𝐺𝑡 is the solar irradiance, the 𝛼𝑡 is the temperature coefficient that equals -3.7x10-3, and 

the 𝑇𝐶𝑆𝑇𝐶
 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). 

 

𝑃𝐸𝑉𝐷𝑒𝑚
=

𝐶𝐵𝑇
𝐸𝑉 × (𝑆𝑜𝐶𝑀𝑎𝑥

𝐸𝑉 − 𝑆𝑜𝐶𝑀𝑖𝑛
𝐸𝑉 )

𝑇
 (2) 

 

Equation presented the mathematical equation for the power demand from the EV (𝑃𝐸𝑉𝐷𝑒𝑚
), the 𝐶𝐵𝑇

𝐸𝑉 is 

the capacity of EV battery, the 𝑆𝑜𝐶𝑀𝑎𝑥
𝐸𝑉  and 𝑆𝑜𝐶𝑀𝑖𝑛

𝐸𝑉  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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PBT(t) = ((Ppv(t)) −
Pl(t)

ηinv

) (3) 

Equation 3 represented the output power from the battery (PBT) at time (t), ηinv the inverter 

efficiency, Pl(t) is represents the load demand of the study site, and Ppv(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.     

 

Figure 3. PV output energy produced to charge electric vehicle. 

 

 
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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