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ABSTRACT

The transition from conventional internal combustion engines using fossil fuels to electric vehicles

(EVs) has become a policy trend in major countries worldwide, including South Korea. Within this

policy shift, the expansion of EVs is expected to contribute positively to not only environmental

improvement but also to road-traffic noise reduction. As the proportion of EVs increases in the future,

changes in the overall road-traffic noise are expected to be significantly affected by the penetration

rate of EVs, vehicle speed, and percentage of heavy vehicles. Therefore, to examine the changes in

road-traffic noise based on the future penetration rate of EVs, various existing EV studies are

reviewed. The noise-reduction effect of EVs is derived based on vehicle speed and percentage of heavy

vehicles, and noise reduction is analyzed under different future penetration-rate scenarios. Results of

noise-reduction analysis under different scenarios show that, as expected, the overall noise reduction

increases with the penetration rate of EVs. Furthermore, noise reduction is greater when the vehicle

speed and percentage of heavy vehicles decrease. The results of this study enable one to establish

noise-reduction plans reflecting the penetration of EVs when evaluating road-traffic noise in future

urban development projects.
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Fig. 1 Noise profiles of light vehicles and heavy vehicles(ICE and EVs)
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Noise Reduction Level [dB(A)]
11.0
10.5
10.0

9.5

9.0

85

8.0

7.5

7.0

6.5

6.0

5.5

5.0

-=-0 km/h ——10 km/h

4.0

100% Electric Veliicle

45 \M

Vehicle Speed
20 km/h 30 km/h —e—40 km/h ——50 km/h

3.5

3.0 !
25 ~-’-—' - - 3

2.0 M

50% Electric Vehicles' Penetration R,at,e

S ) 5]
1.0 T P
05 [o5
0.0

0 2 4 6 8 0 12 14 16 18

20 22 24 26 28 30 32 34 36 38 40

Percentage of Heavy Vehicles [%]

Fig. 2 Noise reduction level for each percentage of heavy vehicles(0 % ~ 40 %) for each vehicle speed(0 km/h ~
50 km/h) on 30 %(yellow box), 50 %(blue box), and 100 %(green box) electric vehicles penetration rate

scenario
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Table 2 Noise reduction level(at 30 km/h) of light and heavy vehicles on electric vehicles penetration rate in
each target year of the ministry of environment

Target year of the ministry of environment
20207 2025" 2030 2035 | 20407 | 2045”7 2050
Electric vehicles penetration rate [%] 3.0 11.0 30.0 40.5 54.8 74.0 100.0
Noise reduction Light vehicle 0.1 0.4 1.2 1.7 2.6 4.0 7.3
level at 30 km/h
[dB(A)] Heavy vehicle 0.1 0.4 1.1 1.5 2.2 33 5.5
* The 4th basic plan for eco-friendly vehicles(2021 ~2025)
** Estimated penetration rate based on the average annual growth rate from 2020 to 2050
A 20503704 R332 BgEe] Skl wheh A& A gl oigk ATt At glo] =] = g
2k g ANFS 0.1dB~7.3dB, @A AR HE EdRE AR A3 35 AR e
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