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Abstract

In order to provide the braking energy recovery efficiency of pure electric vehicles, this paper an-
alyzes the basic structure and principle of automobile braking dynamics and braking energy re-
covery, and proposes a brake energy recovery control strategy for pure electric vehicles, which
comprehensively considers the factors affecting the braking energy recovery of pure electric vehi-
cles, including front and rear axle braking force distribution, ECE regulations, speed, motor torque,
battery SOC value, etc. The simulation results show that the braking energy recovery rate reaches
10.8% under the NEDC working condition of the strategy, so the strategy can effectively improve
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the braking energy recovery efficiency and increase the driving range of pure electric vehicles.
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Figure 1. Basic structure of the regenerative braking system
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Figure 2. 1deal front and rear braking force distribution curve (I curve)
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Figure 3. ECE brake regulation curve (M curve)
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Figure 4. Flow chart of braking energy recovery control strategy for pure electric vehicles
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Table 1. The basic parameters of the whole vehicle
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Figure 5. Braking energy recovery strategy model of pure electric vehicle
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Figure 9. The total energy output and input of pure electric vehicles

BHIREEMLMA

9. FBTR

DOI: 10.12677/aepe.2024.124013

126 CEWARSiicy) by


https://doi.org/10.12677/aepe.2024.124013

6. &t

AL LR IR B VR B T R, T A R R R SR A SRR R R I R R, AR A BV R
HlZhae R B RN B AR, SRR S AR AT T, i TR AR R, 5 R 74
SR, BAER TVRE R ARSI, SR T M Al R T B RE R R RS, 2RISR SR
THIBEFE R R K, Mt SOC A, MM AERIZI ISR . 2 7EH Simulink 1 Cruise ffF#5 7
25 ) S AR B e R IR AT IS 0 o RO S R, EJEH—/> NEDC LU, 14 SOC fH %1k
ST RE&S, 2 RmEA R R, REREE STy 5994 KI, S 645 KJ, HilBhfeE R
4 10.8%. EBA T A SC T il 2 e [ ) SR AT AL

SE 3k

[1]1 B, SR, 256k BRESHRE T Al 3R EdIBhRE = FUR[I]. BHRIREE, 2023(20): 136-138.

[21 #HEEE, FEHE, KK, & IR EBRER R AT L[], KA EA, 2019(2): 10-12.

[3]1 Vrirwr, #4855, @%, 55 T2 BisUARR G303 i i 4 4 3 st & B il SR st 52 [0]. IRE LR SR,
2023, 13(4): 528-538.

[4]1 PN, ki, wEm, & AR E A RS ReE B AR [I]. 1R TREZR, 2023, 13(4): 470-480.

6] KRR, TR, FMoA, 25 BEARSIEEE R HIZh RETF R MM bR 4, 2022(4): 1-4+12.

[6] }ZE(J)%;. AL AR B )1 RS HIUEL K ) 3 R & m S i) SRSt 72 [D]: [hl 3=t SC]. BEpS: BRI TR,

18.
[71 fRiEpe, BWE, 5%, diBaiREFAE s sRIg 0], RELHEIR, 2023, 48(1): 5-10.

[8] Gao, Y. and Ehsani, M. (2010) Design and Control Methodology of Plug-in Hybrid Electric Vehicles. IEEE Transac-
tions on Industrial Electronics, 57, 633-640. https://doi.org/10.1109/TIE.2009.2027918

[9] Chen, Z,, Tan, G, Lin, C,, et al. (2014) Braking Energy Recovery of Pure Electric Vehicle Based on Fuzzy Algorithm.
Journal of Guangxi University of Science and Technology, 25, 32-37.

[10] Gao, Y.M., Chen, L.P. and Ehsani, M. (1999) Investigation of the Effectiveness of Regenerative Braking for EV and
HEV.

[11] FkE%. girEahiR 4 Hsh A& mIICR s R R 2T [0]. B R4k T2, 2018, 45(5): 109-110.
[12] BAE=, skik, ¥k, 2. 20 shF 4 mshat B RIBOR IS 73], R4 SE A HIR, 2017(18): 117-119.

[13] Endo, H. (2003) Development of Toyota’s Transaxle for Mini-Van Hybrid Vehicles. JSAE Review, 24, 109-116.
https://doi.org/10.1016/50389-4304(02)00238-2

[14] F#AEK, AT, AT, S ARENRAHIEhBER BSOS BRI, Y4 TREIN, 2019(2): 11-13+17.
[15] X3, dKissR, BURMK, . BRI A mIZhREE R[], JLRUREE, 2022(4): 5-7+25.
[16] SCH. MR SRR MG RGER BT[], N E SRR B 244k, 2019, 18(3): 35-38.

DOI: 10.12677/aepe.2024.124013 127 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2024.124013
https://doi.org/10.1109/TIE.2009.2027918
https://doi.org/10.1016/s0389-4304(02)00238-2

	纯电动汽车制动能量回收策略研究
	摘  要
	关键词
	Research on Braking Energy Recovery Strategy for Pure Electric Vehicles
	Abstract
	Keywords
	1. 引言
	2. 纯电动汽车制动能量回收理论
	2.1. 纯电动汽车制动过程动力学分析
	2.2. 制动能量回收的基本结构和原理
	2.3. 制动能量回收评价指标

	3. 制动能量回收关键影响因素分析
	3.1. ECE制动法规约束
	3.1.1. 前后轮制动力分配
	3.1.2. ECE制动法规

	3.2. 电机制动力矩约束
	3.3. 电池SOC值约束
	3.4. 制动能量回收策略的具体设定

	4. 建模与仿真
	5. 仿真结果分析
	6. 结论
	参考文献

