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The introduction and development of efficient regenerative braking systems (RBSs) highlight the automobile

industry''s attempt to develop a vehicle that recuperates the energy that dissipates during braking [9], [10].The

purpose of this technology is to recover a portion of the kinetic energy wasted during the car''s braking process

[11] and reuse it for ...

There are several types of train braking systems, including regenerative braking, resistive braking and air

braking. Regenerative braking energy can be effectively recuperated using wayside energy storage, reversible

substations, or hybrid storage/reversible substation systems. This chapter compares these recuperation

techniques.

Modern railroad and subway trains also make widespread use of regenerative, flywheel brakes, which can give

a total energy saving of perhaps a third or more. Some electric car makers have proposed using super-fast

spinning flywheels as energy storage devices instead of batteries. One of the big advantages of this would be

that flywheels could ...

the pure electric vehicle brake energy recovery system, aimed at propelling advancements and application in

electric vehicle technology. Keywords: Pure electric vehicle, Brake energy recovery, Simulink modeling,

Performance ... efficient energy storage and release, and is suitable for scenarios with long-term and high

power output requirements ...

In recent years, there has been a significant increase in braking energy regeneration for hybrid electric

vehicles. To improve performance and reduce fuel consumption, a better control strategy composed of braking

regeneration and gear shifting is needed. This work presents a braking energy regeneration control strategy for

a hybrid electric vehicle (HEV). The ...

The application of Super Capacitor energy storage Brake Device (SCBD) in the electrical braking system of

Hydrogenerator can not only assist the rapid shutdown of hydrogenerator, but also ...

In the 1950s, Swiss company Oerlikon developed the gyrobus, which utilized flywheel as its energy storage

method. The effects of gyroscopic motion on the bus soon resulted in it being discontinued. In 1967, the

American Motor Car Company (AMC) created an electrical energy regeneration brake for their concept

electric car, the AMC Amitron.

Current power systems are still highly reliant on dispatchable fossil fuels to meet variable electrical demand.

As fossil fuel generation is progressively replaced with intermittent and less predictable renewable energy

generation to decarbonize the power system, Electrical energy storage (EES) technologies are increasingly
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required to address the supply ...

In order to verify the effectiveness and practicability of the designed control strategy, after completing the

software and hardware design of the brake energy recovery management control system, the existing pure

electric vehicle and the software and hardware of the control systems such as the travel controller, drive motor

control unit, power ...

3. Energy storage system issues Energy storage technologies, especially batteries, are critical enabling

technologies for the development of hybrid vehicles or pure electric vehicles. Recently, widely used batteries

are three types: Lead Acid, Nickel-Metal Hydride and Lithium-ion. In fact, most of hybrid vehicles in the

market currently use Nickel-Metal- Hydride ...

With the elastic energy storage-electric power generation system, grid electrical energy can drive electric

motors to wind up a spiral spring group to store energy when power grid is adequate, and the stored energy

can drive electric generators to generate electrical energy when power grid is insufficient. ... Brake energy

recovery. Cikanek ...

Innovations in electric vehicle technology have led to a need for maximum energy storage in the energy source

to provide some extra kilometers. The size of electric vehicles limits the size of the batteries, thus limiting the

amount of energy that can be stored. Range anxiety amongst the crowd prevents the entire population from

shifting to a completely ...

The recovery of kinetic energy (KER) in electric vehicles was analyzed and characterized. Two main systems

were studied: the use of regenerative brakes, and the conversion of potential energy. The paper shows that

potential energy is a potential source of kinetic energy recovery with higher efficiency than the traditional

system of regenerative brakes. The study compared ...

: The increase in fossil fuel consumption used in conventional vehicles has adversely affected carbon

emissions in the atmosphere. Due to this negativity, many problems such as global warming, noise pollution,

and cost have emerged. To find solutions to these problems, many studies have been conducted to increase the

energy storage capacity of Electric Vehicles ...

Abstract: The main aim of this project is to develop a hybrid energy storage system employing regenerative

braking and vibration-powered energy for a hybrid electric vehicle. A system has ...

4 ENERGY STORAGE DEVICES. The onboard energy storage system (ESS) is highly subject to the fuel

economy and all-electric range (AER) of EVs. The energy storage devices are continuously charging and

discharging based on the power demands of a vehicle and also act as catalysts to provide an energy boost. 44.

Classification of ESS:

Classification of braking controllers by energy recovery abilities: BBS-blended braking system, FB-friction
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brake, EB-electrical brake. Conventional (a) and intelligent (b) braking algorithms.

Efficiency Analysis of Regenerative Brake System Using Flywheel Energy Storage Technology in Electric

Vehicles Zeyneb Nuriye KURTULMU?*, Abdulhakim KARAKAYA Abstract: The increase in fossil fuel

consumption used in conventional vehicles has adversely affected carbon emissions in the atmosphere. Due to

this negativity, many

This study investigates the efficiency and safety of regenerative brake energy recuperation systems for electric

vehicles. A three-input single-output fuzzy controller is ...

This paper proposes a new and simple while cost-effective method for light electric vehicles regenerative

brake with BLDC motor (Brushless DC Motor). The power stage topology of this electric vehicles'' motor

controller is similar to traditional BLDC motor controller. There is not necessary to use additional power

converter, such as a boost converter, or other ...

To achieve accurate and efficient braking deceleration control, this research focuses on energy recovery

process with ultracapacitor (UC). According to the statistical ...

1 INTRODUCTION. Pure Electric Vehicles (EVs) are playing a promising role in the current transportation

industry paradigm. Current EVs mostly employ lithium-ion batteries as the main energy storage system (ESS),

due to their high energy density and specific energy [].However, batteries are vulnerable to high-rate power

transients (HPTs) and frequent ...

Multi-objective optimization of a semi-active battery/supercapacitor energy storage system for electric

vehicles. Appl. Energy, 135 (2014), pp. 212-224. ... A cost-effective method of electric brake with energy

regeneration for electric vehicles. IEEE Trans. Ind. Electron., 56 (6) (2009), pp. 2203-2212. View in Scopus

Google Scholar

Electric Braking Energy Absorption Schemes 191 potential safety hazards caused by the increase in DC side

voltage caused by the energy not absorbed by the battery, and ensure the complete consumption of electric

energy (Fig. 2). Traction inverter M a b c C Battery Absorption Module Brake Resistor Absorption Module

Battery DC DC Fig. 2.

Electric energy storage. Energy supply. Actuation. EBS. EMB. New. 5.2.1. 35. 5.2.1.27. 1.(a) Motivation

amending UN R13 -H on Full Power ... Energy Source, Supply,Storage and friction brake actuation - Existing

typical layout (EBS) - Intermediate layout between EBS and EMB - Targeted EMB principal layouts. ICE.

Compressor.

In this paper, different efficient Regenerative braking (RB) techniques are discussed and along with this,

various hybrid energy storage systems (HESS), the dynamics of vehicle, factors ...
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Under the premise of ensuring the normal operation of the transmission of the original vehicle, the

introduction of the braking energy recovery system in the form of electric ...

The suggested brake energy recovery control approach using fuzzy neural networks successfully recovers

braking energy, achieving energy recovery efficiencies of 14.52% and 39.61% under NEDC and FTP-75

conditions, respectively. ... transforming it into electric energy through the motor, and storing this energy in an

energy storage device is ...

The most common form of regenerative brake involves an electric motor functioning as an electric generator.

In electric railways, the electricity generated is fed back into the traction power supply. ... The use of a

capacitor allows much more rapid peak storage of energy, and at higher voltages. Mazda uses this system in

some current (2018 ...

In battery-operated electric vehicles, a regenerative brake system is an additional feature that recovers kinetic

energy back to the battery energy storage. Due to losses in the cyclic charge/discharge of battery

characteristics such processes give low energy conversion efficiency. Supercapacitor, on the other hand, has

an advantage over battery in terms of recovering an ...

The adoption of electric vehicles promises numerous benefits for modern society. At the same time, there

remain significant hurdles to their wide distribution, primarily related to battery-based energy sources. This

review concerns the systematization of knowledge in one of the areas of the electric vehicle control, namely,

the energy management issues ...
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