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The topic of energy-efficient train control (EETC) or energy-efficient train trgjectory optimization has been
studied alot in the literature during the last decades. The aim of EETC isto run atrain with the least traction
energy consumption. Therefore, the train uses the available running time supplements in order to arrive
exactly on-time (i.e. not too early and not ...

Regenerative braking is a highly efficient process. Check out HowStuffWorks for information about how
regenerative braking works. ... With HPA, when the driver steps on the brake, the vehicle's kinetic energy is
used to power a reversible pump, which sends hydraulic fluid from a low pressure accumulator (a kind of
storage tank) inside the ...

The output displayed and confirms the system"s capability to extract energy while decelerating or braking.
This regenerative effect is accurately detected and confirmed by the control circuit, enabling the storage of the
extracted energy in a dedicated storage device. The energy stored can be utilized as per the user's
requirements.

Regenerative braking and energy storage systems: state of the art and literature review. ... without dissipating
it over the pneumatic brakes friction surfaces, with another important advantage in terms of brake maintenance
costs. ... Falvo et al. analysed the energy efficiency of a metro system, comparing a Spanish and an Italian line
[14] ...

The prototype was evaluated by applying a 10N to the vibration-powered energy system harvester at a
constant rate for 20 seconds, followed by activation of regenerative braking. The average power of the storage
supercapacitor was 0.19W after the charging by both vibration-powered energy system and single braking by
the regenerative braking system.

The benefits of electric vehicles and their eco-friendly nature make them worthy to use, and also the use of
regenerative braking system allows storage of energy as well. The use of regenerative braking technique and
anti-locking braking system makes vehicles more efficient and safer to use while increasing the mileage of the
vehicle.

Index Terms-- Onboard energy storage, regenerative braking, reversible substation, wayside energy storage. |.
INTRODUCTION Increasing the overall efficiency of electric rail transit systemsis critical to achieve energy
saving, and greenhouse gas (GHG) emission reduction [1], [2]. In general, electric train operation can be

divided into four ...

It offers insights and directions for related research on speed, brake, and energy efficiency control in the
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context of vehicular networks. ... Pan C et a (2022) The analysis of series hybrid energy storage system for
regenerative braking based on energy constraint control aimed at deceleration. CSEE J Power Energy Syst
1-14.

Also, i R is the overall efficiency of the energy regeneration process during braking, obtained according to
Equation (8). Since the electric motors in the model vehicle are located only on the vehicle's rear axle, the
electric regenerative brake and its efficiency are defined only for therear axle: (8) i R=i Chi MCiMi T

regenerative braking, these kinds of brakes -- HPA systems -- are best used for city driving, where stop-and-go
traffic is common V. REGENERATIVE BRAKING EFFICIENCY The energy efficiency of a conventional
car is only about 20 percent, with the remaining 80 percent of its energy being converted to heat through
friction. The

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. As an illustrative case study, it investigates their applicability to New York City Transit systems,
where most of the regenerative ...

Mechanism for regenerative brake on the roof of a ?koda Astra tram The S7/8 Stock on the London
Underground can return around 20% of its energy usage to the power supply. [1] Typically, regenerative
brakes work by driving an electric motor in reverse to recapture energy that would otherwise be lost as heat
during braking, effectively turning the traction motor into a ...

In order to increase the efficiency of energy recovery, a regenerative braking strategy with the optimization
distribution algorithm is proposed in this paper, and the braking forces of the front and rear axles are
distributed optimally with variable ratios based on the braking strength. ... Design of brake force distribution
coefficient of ...

In case of stationary storage system, this energy can be transferred to another train that is going out, thus
reducing the delivered energy from the ESS nearer to the railway node under consideration (i.e. Florence in
the considered case study). Naturally, charging-discharging storage efficiency must also be taken into account,
posed equal to 0.9.

Regenerative braking technology plays a crucia role in recovering braking energy and extending the range of
electric vehicles. To maximize energy recovery and ensure braking stability across various road conditions,
loads, and braking intentions, an optimal regenerative braking control strategy is proposed. Firstly, the driver's
braking intention is recognized using optimized modal ...

This study investigates the efficiency and safety of regenerative brake energy recuperation systems for electric
vehicles. A three-input single-output fuzzy controller is developed to allocate hydraulic and electric braking
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forces, considering brake intensity, vehicle speed, and battery SOC"s impact on regenerative braking
performance.

The improvement is done by using flywheel, ultra-capacitor, advanced power electronic converter and
efficient energy storage systems. The regenerative braking improves the driving range around 16.25%. Also,
the vehicles braking time is reduced. The advance control algorithms like fuzzy logic improves the energy
savingsin electric vehicle.

Configuration of the case study electric vehicle with regenerative brake. (b). The electrical control strategy of
the proposed system. ... Therefore, when the coil spring is engaged to energy storage, the energy efficiency
will be greatly improved in urgent braking mode. Download: Download high-res image (361KB) Download:

Regenerative braking control strategy is needed to improve both regeneration efficiency and braking comfort.
If the regeneration and frictional braking are well-coordinated, high regeneration efficiency and good braking
feeling are achieved [6].Making a trade-off between performance and cost, the electro-mechanica RBS
becomes popular in al kinds of electric ...

Regarding brake blending, i.e. the strategy to optimally apply the action of mechanical and electrical braking
systems, several studies are shown in literature. ... additional studies are focused on the improvement of
energy efficiency due the driving style, i.e. changing the management of motion phases, to enhance the
braking energy recovery ...

The research presented in, oriented to freight trains, shows that using a storage unit to enable regenerative
braking reduces up to 25% of the total energy. Experimental research has pointed out that SCs can recover
most of the energy recoveredin ...

Regenerative braking in electric vehicles is studied in the paper. Conditions for regeneration, energy flow
during the process and the ways of implementation are discussed. The efficiency of the system comprising of
electric motor, power converter and storage elements is estimated.

Coil spring energy storage offers several advantages, including a simple structure, high efficiency in energy
storage, and a rapid energy storage and release process. Fig. 4 (b) depicts the coil spring in its free and energy
storage states. The coil spring energy storage module consists of a coil spring shaft and a series of coil springs.
Conventionally, the vehicle"s kinetic energy is wasted in brakes as heat energy. Storage of energy obtained by
regenerative braking is one of the important methods to extend the vehicle's range. The kinetic energy of the

vehicle can be stored during deceleration. Thereafter, the stored energy can be used during acceleration.

As simulation result and experiment data shows, the hybrid energy storage system can effectively absorb the
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regenerative braking energy. Stable braking torque can be implemented and higher energy recovery efficiency
has been realized in the process by adopting the constant current control strategy. 1 troduction

Efficient regenerative braking of electric vehicles (EVS) can enhance the efficiency of an energy storage
system (ESS) and reduce the system cost. To ensure swift braking energy recovery, it is paramount to know
the upper limit of the regenerative energy during braking. Therefore, this paper, based on 14 typical urban

driving cycles, proposes the concept and ...
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