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Are magnetoelectric energy harvesting devices suitable for self-powered devices?

Energy harvesting devices based on the magnetoelectric (ME) coupling effect have promising prospectsin the

field of self-powered devices due to their advantages of small size,fast response,and low power consumption.

 

Could nonvolatile spin-based logic and memory elements be more energy efficient?

In recent years,advances in magnetoelectric and multiferroic materials now provide the basis for nonvolatile

spin-based logic and memory elements that have a projected energy efficiency orders of magnitude largerthan

the complementary metal-oxide semiconductor transistor. The possibilities are exciting,yet significant

challenges remain.

 

How do magnetoelectric composites and heterostructures integrate magnetic and dielectric materials?

Magnetoelectric composites and heterostructures integrate magnetic and dielectric materials to produce new

functionalities,e.g.,magnetoelectric responses that are absent in each of the constituent materials but emerge

through the coupling between magnetic order in the magnetic material and electric order in the dielectric

material.

 

Can magnetoelectric and multiferroic materials improve energy-delay performance of spin-based devices?

Instead,the use of magnetoelectric and multiferroic materials has been proposed as a pathway to markedly

improve energy-delay performance of spin-based devices.

 

What is a magnetoelectric heterostructure?

Magnetoelectric heterostructures allow the constituting magnetic and dielectric materials to interact such that

the electrical response of the dielectric material can be modulated by magnetically stimulating the magnetic

material, and vice versa.

 

Can a magnetoelectric heterostructure achieve a fast electric-field-driven magnetic domain-wall motion?

Recently, a scheme has been proposed 154 to achieve a fast (&gt;100 m/s) electric-field-driven magnetic

domain-wall motion by computationally designing the dimension, geometry and control condition of a

magnetoelectric heterostructure.

Abstract: In order to provide long distance endurance and ensure the minimization of a cost function for

electric vehicles, a new hybrid energy storage system for electric vehicle is designed in this paper. For the

hybrid energy storage system, the paper proposes an optimal control algorithm designed using a Li-ion battery

power dynamic limitation ...

A novel superconducting magnetic energy storage system design based on a three-level T-type converter and

its energy-shaping control strategy. Electr. Power Syst. Res. (2018) ... In order to charge/refuel multi-energy
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vehicles, we propose a novel scheme of hybrid hydrogen/electricity supply using cryogenic and

superconducting technologies.

The large-scale introduction of electric vehicles into traffic has appeared as an immediate necessity to reduce

the pollution caused by the transport sector. The major problem of replacing propulsion systems based on

internal combustion engines with electric ones is the energy storage capacity of batteries, which defines the

autonomy of the electric vehicle. ...

With the increasing pressure on energy and the environment, vehicle brake energy recovery technology is

increasingly focused on reducing energy consumption effectively. Based on the magnetization effect of

permanent magnets, this paper presents a novel type of magnetic coupling flywheel energy storage device by

combining flywheel energy storage with ...

Energy storage systems provide viable solutions for improving efficiency and power quality as well as

reliability issues in dc/ac power systems including power grid with considerable penetrations ...

An electric vehicle relies solely on stored electric energy to propel the vehicle and maintain comfortable

driving conditions. This dependence signifies the need for good energy management predicated on

optimization of the design and operation of the vehicle''s energy system, namely energy storage and

consumption systems.

SMES device founds various applications, such as in microgrids, plug-in hybrid electrical vehicles, renewable

energy sources that include wind energy and photovoltaic systems, low-voltage direct current power system,

medium-voltage direct current and alternating current power systems, fuel cell technologies and battery energy

storage systems.

This paper presents a cutting-edge Sustainable Power Management System for Light Electric Vehicles (LEVs)

using a Hybrid Energy Storage Solution (HESS) integrated with Machine Learning (ML ...

Simultaneously, enhanced change of magnetization (19.6 %) under electric field was obtained. Detailed

energy storage characteristics confirm that the nanofiller inclusion up to 7.12 vol% effectively improved the

recoverable energy storage density (21.2 J/cm 3) with an efficiency of 67 %. The experimental and simulation

results corroborate a ...

FESS has a unique advantage over other energy storage technologies: It can provide a second function while

serving as an energy storage device. Earlier works use flywheels as satellite attitude-control devices. A review

of flywheel attitude control and energy storage for aerospace is given in [159].
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The power fluctuations they produce in energy systems must be compensated with the help of storage devices.

A toroidal SMES magnet with large capacity is a tendency for storage energy because it has great energy

density and low stray field. A key component in the creation of these superconducting magnets is the material

from which they are made.

Distribution-grid connected electric vehicle charging stations draw nonlinear current, which causes power

quality issues including harmonic distortion, DC-link fluctuation etc. Recent literature found that a unified

power quality conditioner with superconducting magnetic energy storage (UPQC-SMES) can alleviate

charging induced power quality ...

Enhanced magneto-electric coupling and energy storage density analysis of solid-state route derived

(BiFeO3-BaTiO3)/CoFe2O4 composites were investigated for memory application under the ...

Abstract: Proper design and sizing of Energy Storage and management is a crucial factor in Electric Vehicle

(EV). It will result into efficient energy storage with reduced cost, increase in ...

The key parameters for material design in electrical energy storage systems are performance, flexibility,

architecture, form factor, ... Energy management strategy for hybrid energy storage electric vehicles based on

pontryagin''s minimum principle considering battery degradation. Sustainability, 14 (3) (2022), p. 1214,

10.3390/su14031214.
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