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At present, hybrid electric vehicles are regarded as an effective way to solve global environmental pollution

and energy shortage. Energy management strategy is the core technology of hybrid electric vehicles, which

directly determines the fuel economy, driving performance, and life of the vehicle. ... However, various energy

storage devices ...

The development of intelligent connected technology has brought opportunities and challenges to the design

of energy management strategies for hybrid electric vehicles. First, to achieve car-following in a connected

environment while reducing vehicle fuel consumption, a power split hybrid electric vehicle was used as the

research object, and a mathematical model ...

Energy storage systems play a crucial role in the overall performance of hybrid electric vehicles. Therefore,

the state of the art in energy storage systems for hybrid electric vehicles is discussed in this paper along with

appropriate background information for facilitating future research in this domain. Specifically, we compare

key parameters such as cost, power ...

Hybrid electric vehicles (HEVs), by combining several energy resources, are considered as a crucial solution

to decrease fossil fuel consumption and improve the environmental challenges. The existence of an alternative

energy resource and the internal combustion engine together provides optimal power distribution among them

to maximise ...

Among electrochemical energy storage (EES) technologies, rechargeable batteries (RBs) and supercapacitors

(SCs) are the two most desired candidates for powering a range of electrical and electronic devices. The RB

operates on Faradaic processes, whereas the underlying mechanisms of SCs vary, as non-Faradaic in electrical

double-layer capacitors ...

The longer charge-discharge cycles commercializes secondary batteries for residential power storage and for

electric vehicles. Secondary batteries use reversible process having two distinct charge cycle and discharge

cycles, marked by distinctive chemical reactions and peculiar electrical properties. ... hybrid electric vehicles

...

1. Introduction. Hybrid ESSs, which can increase the efficiency and power of electric vehicles, have been
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receiving greater attention recently [1].The two main components of a hybrid ESS are LIBs and SCAPs

[2].Due to the advantages of high power density, rapid charging and discharge, and numerous cycles, SCAPs

can fill the gap left by the dearth of LIBs, ...

Component sizing optimization of plug-in hybrid electric vehicles with the hybrid energy storage system.

Energy, 144 (2018), pp. 393-403, 10.1016/j.energy.2017.12.009. View in Scopus Google Scholar [10] J.

Sampietro, V. Puig, R. Costa-Castell ...

With the development of the global economy, the automobile industry is also developing constantly. In recent

years, due to the shortage of environmental energy and other problems, seeking clean energy as the power

source of vehicles to replace traditional fossil energy could be one of the measures to reduce environmental

pollution. Among them, fuel cell ...

A fuzzy control energy management technique optimized by evolutionary algorithms was given by the authors

in [104] for hybrid energy storage systems in electric vehicles. Huiying Liu et al. [105] developed

multiobjective predictive EMSs using the nondominated sorting genetic algorithm (NSGA-II) to enhance the

durability of PEMFCs and ...

The high-voltage battery pack of electric vehicles as a distributed energy storage system was employed to

solve the problem of electric energy storage [4-6]. Therefore, the energy storage system of electric vehicles

must have the function of bidirectional electrical energy conversion. ... The switching strategy of reversible

hybrid control with ...

As shown in Fig. 1, the photovoltaic small hydropower is hybridized with an energy storage device to create a

complementary system between renewable energy sources.The PV power supplements the small hydropower

when the micro-energy grid is loaded to its maximum capacity. In contrast, the excess power produced by the

small hydropower ...

The rapid population growth coupled with rising global energy demand underscores the crucial importance of

advancing intermittent renewable energy technologies and low-emission vehicles, which will be pivotal

toward carbon neutralization. Reversible solid oxide cells (RSOCs) hold significant promise as a technology

for high-efficiency power generation, long-term chemical ...

Legislative and voluntary political actions in Europe call for a reduction of CO 2 emissions of a

manufacturer''s vehicle fleet, rather than for iconic niche products. Micro-hybrids offer, at lowest absolute fuel

or CO 2 savings, still the best cost/benefit ratio among all hybrid concepts (Fig. 3).If applied in large volumes,

they may offer the best leverage for fleet CO 2 ...

The review aims to explore the various hybrid energy storage options for EVs. The strengths and weaknesses

of several electro chemical energy storage methods are to be highlighted. ... In 1908, Edison started producing
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nickel-iron alkaline batteries for electric cars. The mechanism of continuous reversible discharge in secondary

batteries is ...

hybrid electric vehicles, which can reduce fuel consumption and emissions in comparison to conventional

vehicles, thanks to the presence of a reversible energy storage device and one or more electric machines. The

presence of an additional energy storage device gives rise to new degrees of freedom, which in turn translate

With the large-scale systems development, the integration of RE, the transition to EV, and the systems for

self-supply of power in remote or isolated places implementation, among others, it is difficult for a single

energy storage device to provide all the requirements for each application without compromising their

efficiency and performance [4]. ...

Further work considered the possibilities of using the rSOC in tandem with battery storage for a ''hybrid''

energy storage, and the degree to which this can compete with standalone battery storage. It was found that

battery storage is in fact preferred to the hybrid storage in many circumstances.

This paper presents a comprehensive review of energy management control strategies utilized in hybrid

electric vehicles (HEVs). These can be categorized as rule-based strategies and optimization-based strategies.

Rule-based strategies, as the most basic strategy, are widely used due to their simplicity and practical

application. The focus of rule-based strategies is to ...

Illustrations of the three main hybrid powertrain architectures are shown in Figs 16.1-16.3.The parallel

hydraulic hybrid vehicle (P-HHV) configuration features a reversible pump/motor coupled mechanically to the

driveline. When the vehicle accelerates, the P/M prop acts as a motor, provides power assist, consequently

reducing the power requirement on the engine.

1 Introduction. Modern railways feeding systems, similar to other conventional power delivery infrastructures,

are rapidly evolving including new technologies and devices []  most of the cases, this evolution relates to the

inclusion of modern power electronics and energy storage devices into the networks [2, 3] or in vehicles

[].Nonetheless, some researchers are ...

A hybrid vehicle combines two or more energy storage systems producing a flexible high performance power

system that operates with higher efficiency minimizing pollution emissions, in an adequate driving range. The

Hybrid electric vehicle (HEV) is by nature a complex vehicle that requires computerized analysis and design
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