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Abstract. The study проведен analyzes the reduction of energy 

consumption based on the allocation of separate dedicated sectors for 

electric vehicles in urban parking lots. The analysis of the reduction of 

energy consumption of electric vehicles in the presence of a dedicated 

sector in urban parking with three levels of parking congestion (15-30%, 

30-60% and 60-90%) is carried out. The data obtained reflect the level of 

reduction in the energy consumption of electric vehicles for parking search 

when there is a dedicated sector for electric vehicles in the city parking lot. 

These studies can be used in research aimed at reducing the energy 

consumption of electric vehicles operated in urban environments.  

1 Introduction 

Reducing the energy consumption of electric vehicles operated in urban environments is an 

urgent scientific problem. This study is aimed at проведение analyzing a reduction in 

energy consumption based on the allocation of individual sectors for electric vehicles in 

urban parking lots.  

City parking lots have different traffic levels at different times of the day. Accordingly, 

the time spent by drivers of electric vehicles searching for an empty parking space also 

differs. 

City parking congestion can be divided into three levels: 

• 15-30%; 

• 30-60%; 

• 60-90%. 

Parking congestion directly affects the time spent by drivers of electric vehicles 

searching for an empty parking space. The time spent by drivers of electric vehicles 

searching for an empty parking space, in turn, determines the level of energy consumption 

of the electric vehicle at the moment of movement of the electric vehicle. 
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2 Materials and Methods 

This study is aimed at проведение analyzing a reduction in energy consumption based on 

the allocation of sectors for electric vehicles in urban parking lots. An analysis of the 

reduction of energy consumption of electric vehicles in the presence of a dedicated sector in 

urban parking with three levels of parking congestion is carried out (Table 1). 

Table 1. The level of congestion in the city's parking lot. 

Levels of parking  

congestion 

 

% 

Level No. 1 15-30% 

Level No. 2 30-60% 

Level No. 3 60-90% 

 

For the purposes of collecting and processing data onа reducing the energy consumption 

of electric vehicles, various methods were considered when allocating sectors for electric 

vehicles in urban parking lots [1-23]. 

3 Results  

3.1 Results of the analysis of reduction of energy consumption of electric 
vehicles in the presence of a dedicated sector for electric vehicles in urban 
parking, with three levels of parking congestion (15-30%, 30-60% and 60-90%) 

3.1.1 Results of the analysis of the reduction of energy consumption of electric 
vehicles in the presence of a dedicated sector for electric vehicles in urban parking 
at the first level of parking congestion 

The results of the analysis of reducing the energy consumption of electric vehicles in the 

presence of a dedicated sector in urban parking at the first level of parking congestion are 

presented in Figure 1. 

 

 
Fig. 1. Measurement of energy consumption of electric vehicles in the presence and absence of a 

dedicated sector for electric vehicles in the city parking lot at the first level of congestion of the 

parking lot. 
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3.1.2 Results of the analysis of the reduction of energy consumption of electric 
vehicles in the presence of a dedicated sector for electric vehicles in urban parking 
with the second level of parking congestion 

The results of the analysis of reducing the energy consumption of electric vehicles in the 

presence of a dedicated sector in urban parking with a second level of parking congestion, 

are presented in Figure 2. 

 

 
Fig. 2. Measurement of energy consumption of electric vehicles in the presence and absence of a 

dedicated sector for electric vehicles in the city parking lot with the second level of congestion of the 

parking lot. 

3.1.3 Results of the analysis of the reduction of energy consumption of electric 
vehicles in the presence of a dedicated sector for electric vehicles in urban parking 
with the third level of parking congestion 

The results of the analysis of reducing the energy consumption of electric vehicles in the 

presence of a dedicated sector in urban parking with the third level of parking congestion 

are presented in Figure 3. 

 

 
Fig. 3. Measurement of energy consumption of electric vehicles in the presence and absence of a 

dedicated sector for electric vehicles in the city parking lot with the third level of congestion of the 

parking lot. 
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To process the data, analyze the level of drop in battery charge of electric bicycles for 

different options for night parking during the summer operating season, formulas 1, 2 and 3 

were used. 

 

                                                          SSfact = 
∑ 𝑇𝑗

2𝑝
𝑗

𝑛
 −  

(∑ 𝑥𝑖)

𝑁

2

                                                (1) 

 

      SStotal = ∑ 𝑥𝑖
2  −  

(∑ 𝑥𝑖)

𝑁

2

                                               (2) 

 

                                                                            𝑀 =
𝑋1 + 𝑋2

 … + 𝑋𝑖  

𝑛
                                                             (3) 

 

Processing реthe results of reducing the energy consumption of electric vehicles when 

allocating separate sectors for electric vehicles in urban parking lots of calculations showed 

compliance with the conditions of analysis a for reducing the energy consumption of 

electric vehicles when allocating separate sectors for electric vehicles in urban parking lots. 

4 Discussion 

Theindicator of reducing the energy consumption of electric vehicles in the presence of a 

dedicated sector in an urban parking lot with three levels of parking congestion, the time 

spent searching for parking in the central part of the metropolis is shown in Figure 4. The 

indicator is presented in minutes and can be converted to kW/h specifically for each model 

of electric vehicle. 
 

 
Fig. 4. Ameans of reducing the energy consumption of electric vehicles in the presence of a dedicated 

sector for electric vehicles in a city parking lot with three levels of parking congestion. 

 

From the data obtained (Figure 4), it follows that the indicator of reducing the energy 

consumption of electric vehicles in the presence of a dedicated sector for electric vehicles 

in urban parking with three levels of parking congestion is:  

• Level No. 1- 2 min.; 

• Level No. 2- 3 min.; 

• Level No. 3- 5 min. 

0

1

2

3

4

5

6

M
in

u
te

s

  
 

 

, 0 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453102009531
UESF-2024

2009 

4



5 Conclusions  

The results of this work contain data on reducing energy consumption in the allocation of 

individual sectors for electric vehicles in urban parking lots. The analysis of the reduction 

of energy consumption of electric vehicles in the presence of a dedicated sector in urban 

parking at three different levels of parking congestion (15-30%, 30-60% and 60-90%) is 

carried out. The data obtained reflect the level of reduction in the energy consumption of 

electric vehicles for parking search when there is a dedicated sector for electric vehicles in 

the city parking lot. These studies can be used in research aimed at reducing the energy 

consumption of electric vehicles operated in urban environments. 

References 

1. G.J. Glasser, R.F. Winter, Biometrika 48 (1961) 

2. C. Spearman, Am. J. Psychol. 15 (1904) 

3. C. Spearman, The Proof and Measurement of Association between Two Things. Am. J. 

Psychol. 15 (1904)  

4. T.W. Cochran, R.L. Kabel, R.P. Danner, AIChE Journal 31(2) (1985) 

https://doi.org/10.1002/aic.690310214 

5. W.G. Cochran, Journal of the Royal Statistical Society 100(1), 69 (1937) 

https://doi.org/10.2307/2980283 

6. S. Shvetsova, E3S Web of Conferences 460, 11011 (2023) 

https://doi.org/10.1051/e3sconf/202346011011 

7. S. Shvetsova, E3S Web of Conferences 460, 11012 (2023) 

https://doi.org/10.1051/e3sconf/202346011012 

8. H. F Dingman, Multivariate Behavioral Research 4(4) (1969) 

https://doi.org/10.1207/s15327906mbr0404_6 

9. E. Zimmermann, Das Experiment in den Sozialwissenschaften [Internet] 245–8 (1972) 

http://dx.doi.org/10.1007/978-3-322-93057-6_12 

10. S. Shvetsova, E3S Web of Conferences 462, 03024 (2023). 

https://doi.org/10.1051/e3sconf/202346203024 

11. S. Shvetsova, E3S Web of Conferences 460, 08008 (2023) 

https://doi.org/10.1051/e3sconf/202346008008 

12. W.W.C. Gieskes, C. Veth, A. Woehrmann, M. Graefe, EOS. Transactions, American 

Geophysical Union 68(9), 123 (1987) https://doi:10.1029/ EO068i009p00123-01 

13. S. Shvetsova, E3S Web of Conferences 458, 07001 (2023) 

https://doi.org/10.1051/e3sconf/202345807001 

14. S. Shvetsova, E3S Web of Conferences 471, 01001 (2024) 

https://doi.org/10.1051/e3sconf/202447101001 

15. S. Shvetsova, E3S Web of Conferences 471, 06014 (2024) 

https://doi.org/10.1051/e3sconf/202447106014 

16. T. Berman, P.D. Walline, A. Schneller, Limnology and Oceanography 30(2) (1985) 

17. R.C. Smith, K.S. Baker, Applied optics 20(2) (1981) 

https://doi:10.1364/AO.20.000177 

  
 

 

, 0 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453102009531
UESF-2024

2009 

5

https://doi.org/10.1002/aic.690310214
https://doi.org/10.2307/2980283
https://doi.org/10.1207/s15327906mbr0404_6
http://dx.doi.org/10.1007/978-3-322-93057-6_12
http://unknown/?id=rId20
http://unknown/?id=rId22


18. E. Lukacs, A Characterization of the Normal Distribution The Annals of Mathematical 

Statistics: journal ISSN 0003-4851, 13(1) (1942) doi:10.1214/aoms/1177731647. 

JSTOR 2236166 

19. S. Shvetsova, E3S Web of Conferences 460, 04015 (2023) 

https://doi.org/10.1051/e3sconf/202346004015 

20. S. Shvetsova, E3S Web of Conferences 460, 09025 (2023) 

https://doi.org/10.1051/e3sconf/202346009025 

21. M. Halperin, O. Herman, G. Hoel, Recommended Standards for Statistical Symbols 

and Notation. COPSS Committee on Symbols and Notation The American Statistician: 

journal, JSTOR 2681417, 19(3) (1965) doi:10.2307/2681417 

22. S. Shvetsova, E3S Web of Conferences 515, 03018 (2024) 

https://doi.org/10.1051/e3sconf/202451503018 

23. S. Shvetsova, BIO Web of Conferences 93, 02012 (2024) 

https://doi.org/10.1051/bioconf/20249302012 

 

  
 

 

, 0 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453102009531
UESF-2024

2009 

6

https://doi.org/10.1051/e3sconf/202451503018

