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vehicles with alternative energy sources, namely the installation 

of solar panels on the outer part of electric vehicles. 
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Introduction 

Cars have already become an integral part of human life in our modern world. They have a place in all 

spheres of industry and our daily lives, in cities and megacities, and even in entertainment. Experts 

estimate that there are about 1.2 billion vehicles worldwide[1]. If we take into account the current 

development trend of the industry, it is estimated that another 1 billion will be added in the next 20 

years. An increase in numbers means an increase in environmental problems as well. If 1 billion cars 

emit 1 million tons of toxic gases into the atmosphere in a day, the daily increase in these figures will 

increase environmental problems. This is a catastrophic situation, so preventing it remains the most 

pressing issue in all areas. It is crucial to make cars 100% environmentally friendly, given the need to 

phase out the use of fossil fuels and replace them with low-carbon sources of energy to achieve the 2°C 

goal of the Paris Agreement [2]to combat global warming. 

At first glance, EVs look like vehicles running on eco-friendly fuel. However, given that EVs receive 

electricity directly from the grid and that approximately 80% to 85% of the global energy needs are 

fulfilled using fossil fuels[3], it can also be said that they run on fossil fuels.  

Electric cars now account for 1.6% of all cars in the world. To make it convenient to charge electric 

cars, each electric car should have one charging station. Today, there are about 7 million charging 

stations worldwide. In the U.S, there is about one public charge point per ten battery electric 

vehicles[4]. If all one billion cars in the world were replaced by electric cars, the same number of 

charging stations would be needed. In addition, extra energy is needed to meet the increasing demand 

for electricity needs of electric cars. Finding new sources of electricity and delivering it to consumers 

will be another big challenge. If the charging equipment of electric vehicles is also connected to the 

current grid, it will not be able to cope with this as there is going to be five times more demand for 

electricity supply during evening peak hours. Europe alone will need about 80 billion euros to deploy 

all those chargers and to get to scale. If we make the transition to solar mobility, we can reduce the cost 
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up to 3 times so we can reduce about 50 billion euros of that. Extrapolating to the rest of the world, we 

can save humanity more than 100 billion euros on investing in this infrastructure. 

The question arises, should we really need to invest all of that in something that we might not need after 

all? 

The most common models of electric cars are equipped with lithium-ion batteries with a capacity of 65-

80 kWh. These batteries serve not only for the car's running gear, but also for several systems, such as 

climate control, the use of onboard computers, security systems, and lighting. The energy used for all 

systems except the running gear reduces the EV’s range, which is their main function.  

We will look at the disadvantages of only the climate control system, in particular, the effect of heating 

on the range of an electric car, and its solutions. 

The initial calculations will be made in the example of the TESLA Model 3 Long Range electric car. In 

this model, the HVAC (heating, ventilation, and air conditioning) system controls the climate of the 

electric car interior. The system operates in fully automated and partially automated modes. The effect 

of the system on the electric car range in 3 different cases has been studied and we will analyze these 

experiments. The battery capacity was 80 kWh, the electric car speed was about 112 km/h, the 

temperature was about 3.33°C, and Michelin X-Ice Xi3 winter tires were set to the factory setting of 42 

psi[5].  

Case 1. Baseline consumption with the HVAC turned off completely was 215 Wh/km, which implies a 

possible range of 372 km. 

Case 2. The HVAC system was partially automated, where the Model 3 consumed energy at a rate of 

251.25 Wh/km. At that rate of consumption, the predicted range fell to 318km. 

Case 3. The HVAC system was fully automated. The electric car range dropped to a meager 274 km by 

consuming 291,25 Wh per km. 

The analysis of the results shows that compared to the initial case, the EV travels 15% less when the 

HVAC system is in the partially automated mode, and 26% less than its baseline run in the fully 

automated mode.  

If the surface of the TESLA Model 3 Long Range is covered with 8 m2 of solar panels, about 1700 W 

of electricity per hour can be obtained. The energy can be diverted to the HVAC (heating, ventilation, 

and air conditioning) system to increase the range of electric vehicles up to 10 km per hour. If the 

temperature is relatively high and the speed of the electric car is low, it is even possible to increase the 

range using solar panels to 15 km per every single hour. By covering the electric car with solar panels, 

it is possible to save an average of 11 kW per day and with this amount of energy, it is possible to travel 

a distance between 55 and 60 km. This means that electric car users with a daily running distance of 

less than 50 km can entirely rely on solar energy. According to statistics from the Japanese Ministry of 

Land, Infrastructure, Transport, and Tourism, about 70% of family cars in Japan travel less than 30 km 

per day[6]. There are over 16 million electric vehicles on the roads around the world[7]. Conventional 

power plants use hydrocarbon fuel of 125 grams of fuel equivalent to producing 1 kWh of electricity. 

Covering the electric car with solar panels and saving 11 kW economizes 1,375 kg of fuel equivalent 

per day. This means 16 million EVs save 22,000 tons of hydrocarbon fuel or 40,700 tons of carbon 

dioxide (CO2) emissions per day.  

Conclusion 

Taking into account that each electric car prevents the release of about 1 ton of carbon dioxide into the 

atmosphere per year, it is undeniable how promising it is to cover electric cars with solar panels in the 

future and how it will unravel environmental problems. 

 



  459  
 
 

 

References: 

1. https://www.autonews.ru/news/5c9114d69a7947491f827c6e 

2. Creutzig F, Agoston P, Goldschmidt J C, Luderer G, Nemet G and Pietzcker R C 2017 The 

underestimated potential of solar energy to mitigate climate change Nat. Energy 2 17140 

3. Rizzo G 2010 Automotive applications of solar energy IFAC Proc. Vol. 43 174–85 

4. Matteo Muratori et al 2021 Prog. Energy 3 022002 

5. https://www.caranddriver.com/news/a31739529/how-much-does-climate-control-

affectevrange/#:~:text=Our%20second%20round%20was%20with,range%20falls%20to%20200%

20miles 

6. Usmonova D. S., Orunbаeva U. S. Conceptual problems of simultaneous interpretation 

//Проблемы современной науки и образования. – 2020. – №. 2. – С. 36-38. 

7. Satvoldievna U. D., Sharabidinovna O. U. Conceptual problems of simultaneous interpretation 

//Проблемы современной науки и образования. – 2020. – №. 2 (147). 

8. Сулаймонов Х. М. ОПТИЧЕСКИЕ СВОЙСТВА ПОЛИКРИСТАЛЛИЧЕСКИХ ПЛЕНОК 

PbSe В ИК ОБЛАСТИ СПЕКТРА //Oriental renaissance: Innovative, educational, natural and 

social sciences. – 2021. – Т. 1. – №. 11. – С. 828-836. 

9. Sulaymonov K. M. et al. EDGE ABSORPTION SPECTRA OF HEAVILY DOPED 

POLYCRYSTALLINE PBTE: PB AND PBTE: TE FILMS //Scientific-technical journal. – 2020. – 

Т. 24. – №. 2. – С. 22-26. 

10. Сулаймонов Х. М. ВЛИЯНИЕ ЦИКЛИЧЕСКИХ ДЕФОРМАЦИЙ НА 

ЭЛЕКТРОПРОВОДНОСТЬ КОМПОЗИТНЫХ ПЛЕНОК BiхSb1 х 2Te3 В 

ЗАВИСИМОСТИ ОТ ЧАСТОТЫ ПЕРЕМЕННОГО ТОКА //Знание. – 2016. – №. 2-3. – С. 24-

26. 

11. Сулаймонов Х. М. и др. Фотоэлектрические свойства полупроводниковых 

поликристаллических пленочных структур CdTe: Sn при статических механических 

деформациях //Известия Ошского технологического университета. – 2019. – №. 3. – С. 180-

186. 

12. Yuldashev N. K. et al. The effect of mechanical deformation on the photovoltaic properties of 

semiconductor polycrystalline film structures CdTe: Sn //Scientific-technical journal. – 2019. – Т. 

23. – №. 3. – С. 9-14. 

13. Кучкарова Д. Т. Анализ энергосберегающих режимов перекачивающих машин и агрегатов 

на промышленных предприятиях //Проблемы современной науки и образования. – 2020. – 

№. 1 (146). 

14. Кучкарова Д. Т. ЭНЕРГОСБЕРЕГАЮЩИЕ СИСТЕМЫ УПРАВЛЕНИЯ МАШИН И 

АГРЕГАТОВ ШЕЛКОМОТАНИЯ //ББК 1 P76. – 2021. – С. 92. 

15. Nabievna K. B. MANIFESTATION OF QUANTITATIVELY AT THE LEXICAL LEVEL. – 

2022 

16. Nabievna K. B. The study of quantitatively in linguistics //ACADEMICIA: An International 

Multidisciplinary Research Journal. – 2021. – Т. 11. – №. 3. – С. 1848-1854 

17. Шаходжаев М. А. и др. Использование инновационных образовательных технологий в 

развитии творческих способностей студентов //Проблемы современной науки и образования. 

– 2019. – №. 12-2 (145). 



  460  
 
 

 

18. Shahodzhaev M. A. et al. Metody jeffektivnogo ispol'zovanija informacionno-kommunikacionnyh 

tehnologij v obrazovatel'nom processe //Problemy sovremennoj nauki i obrazovanija. – 2019. – Т. 

10. – С. 143. 

19. Шаходжаев М. А. и др. Методы эффективного использования информационно-

коммуникационных технологий в образовательном процессе //Проблемы современной науки 

и образования. – 2019. – №. 10 (143). 

20. Shahodzhaev M. A. et al. Ispol''zovanie innovacionnyh obrazovatel''nyh tehnologij v razvitii 

tvorcheskih sposobnostej studentov //Problemy sovremennoj nauki i obrazovanija. – 2019. – №. 

12-2 (145). 

21. Muminjon N., Dilshodjonugli N. S. Improvement of transformer protection elements 

//ACADEMICIA: An International Multidisciplinary Research Journal. – 2020. – Т. 10. – №. 6. – 

С. 394-398. 

22. Nabiyev M. Moisture Accumulation and Durability of Panel Walls in Aggressive Environment 

//Eurasian Journal of Engineering and Technology. – 2022. – Т. 5. – С. 40-44. 

23. Холматова Д. А., Рахматова О. К. ТЕОРЕТИЧЕСКИЕ ОСНОВЫ РАЗРАБОТКИ УЧЕБНЫХ 

ПОСОБИЙ //Вопросы науки и образования. – С. 30. 

24. Kadirjanovna R. O. Pragmalinguistic Concepts of the Phenomenon of Speech Behavior and Speech 

Discourse //International Journal of Multicultural and Multireligious Understanding. – 2021. – Т. 8. 

– №. 5. – С. 495-500. 

25. Абдуллаева М. Х., Башарова Г. Г., Рахматова О. К. Преимущества индивидуального подхода 

в образовательном процессе //Проблемы современной науки и образования. – 2019. – №. 12-

1 (145). – С. 88-90. 

26. Холматова Д. А., Рахматова О. К., Косимова Д. Р. Этнографическая терминология и ее 

лингвистический анализ (на материалах русского и узбекского языков) //Вестник науки и 

образования. – 2019. – №. 19-3 (73). – С. 40-42. 

27. Рахматова О. К., Косимова Д. Р. Актуальные проблемы преподавания русского языка в 

технических вузах //Проблемы современной науки и образования. – 2019. – №. 12-2 (145). – 

С. 127-129. 

28. Холматова Д. А. ЯЗЫКОВАЯ КАРТИНА РОССИИ И УЗБЕКИСТАНА, 

ВЗАИМОДЕЙСТВИЕ ДВУХ КУЛЬТУР //Редакционная коллегия. – 2022. – С. 249. 

29. Yamaguchi M et al 2020 Role of PV-powered vehicles in low-carbon society and some approaches 

of high-efficiency solar cell modules for cars Energy Power Eng. 12 375 

30. https://electrek.co/2022/02/02/global-market-share-of-electric-cars-more-than-doubled-2021/ 


