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This book develops a consistent macroscopic theory of electromagnetism and discusses the relation between
circuit theory and filed theory. The theory is developed in successive steps from the Lorentz force, the integral
form of Maxwell"s equations in free space, and suitable macroscopic models of polarized and magnetized
matter.

10th National Days on Energy Harvesting and Storage (JNRSE) 2021, Grenoble, June 2nd-3rd 2021 1 High
Efficient Boost Energizing and Transferring Circuit for Electromagnetic Energy Harvesting Maxim
Germerl*, Uwe Marschnerl and Andreas Richterl 1 Technical University of Dresden, Chair of
Microsystems, N&#246;thnitzer Str. 64, 01187 Dresden, Germany ...

As in most of the energy harvesters, control electronics will manage the flow of energy from the dc-dc
converter to the application load or to a storage device, usually a battery, depending on whether the energy
harvested by the rectenna can satisfy the application demand or, instead, it is better to store the harvested
energy until the load ...

The high-power pulsed power supply is the power supply that provides electromagnetic energy to the pulsed
power devices. ... Circuits such as inductive circuits with series charging and parallel discharging or an
inductive energy storage circuit that achieves energy compression with the gradual elimination of mutual
inductance between inductors. ...

The results show that storage energy was generated from the WEHT in al the developed circuits, and the
charging efficiency improved as the simulated walking frequency increased. ... Charging circuits. The
electromagnetic energy generated through human walking is in the form of an alternating current (AC)
waveform, and the amount of energy ...

The EMEH transducer, energy conditioning circuit, and energy storage are required to run ATS from ambient
energy sources, as shown in Figure 10. However, the drawback of this system is the complexity of the circuit
model. Therefore, a vibration-based EMEH system has been proposed to overcome the hurdles in the
automatic running of the system.

From the circuit&#173;theoretical viewpoint, energy storage and rate of energy dissi&#173; pation are
assigned to circuit elements as awhole. Power flowing through aterminal pair is expressed as the product of a
potential difference v between the terminals and the current i in one terminal and out of the other. Thus, the
terminal voltage

Motivation for wireless energy harvesting. An early definition of a wireless power transmission system
portrays a unit that emits electrical power from one place and captures it at another place in the Earth's
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atmosphere without the use of wires or any other supporting medium [].The history of RF power scavenging
in free space originated in the late 1950s with a....

Superconducting magnetic energy storage (SMES) systems store energy in the magnetic field created by the
flow of direct current in a superconducting coil that has been cryogenically cooled to a temperature below its
superconducting critical temperature.This use of superconducting coils to store magnetic energy was invented
by M. Ferrier in 1970. [2]A typical SMES system ...

Meta-devices with high operation efficiency to control electromagnetic waves are of great interest in a variety
of applications. In this paper, we propose a general design method to achieve maximum operating efficiency
for different-function meta-devices. The method is based on the equivalent circuit model and the theory of
electromagnetic energy storage. To demonstrateits ...

The rapid development of information technology and the continuous advancement of industrialization have
made the problems of electromagnetic (EM) pollution and energy shortage more and more prominent, which
have become mgjor challenges that need to be solved worldwide. Developing multifunctional EM materials
has become a key solution for ...

I"d like to make a DIY kinetic energy harvester and wish to use the electromagnetic method to generate
electricity. So far | know the following materials that 1"m going to use: NdFeB magnet; Induction coil made
up of copper wire; Dry cell (for electricity storage) And | wonder should | add arectifier into the circuit before
thedry cell is...

Overview of Energy Storage Technologies. L& #233;0nard Wagner, in Future Energy (Second Edition), 2014.
27.4.3 Electromagnetic Energy Storage 27.4.3.1 Superconducting Magnetic Energy Storage. In a
superconducting magnetic energy storage (SMES) system, the energy is stored within a magnet that is capable
of releasing megawatts of power within afraction of acycleto ...

(1) The principle structure of the electromagnetic thermal energy storage control circuit is proposed, the
operating characteristics of the resonant circuit are analyzed, the resonant circuit is simulated by applying
Matlab/Simulink, the operating characteristic curve of the inverter is obtained, and the high stability and low
power loss of the....

X. Cao, et a., "Electromagnetic Energy Harvesting Circuit With Feedforward and Feedback DC-DC PWM
Boost Converter for Vibration Power Generator System,” |EEE Transactions on Power Electronics, Vol. 22,
No. 2, pp. 679-685, ... circuit and an energy storage device. The interface circuit introduces a feedback control
into afeedforward DC-DC ...

In order to make the electromagnetic energy harvester drive a low energy load and verify the feature of

self-powered |-shaped coil, as shown in Figure 22, a circuit [Reference Roscoe and Judd 11, Reference Shirai,
Mitamuraand Arai 35] is designed including storage circuit (part A), buffer circuit (part B), and load (part C).
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The EMG unit charges the supercapacitor through the energy storage circuit. After 290 s, the supercapacitor
voltage reaches the upper limit voltage of 4 V, and the output voltage risesto 3.6 VV and power up the WSN. ...
Energy harvesting from ultra-low-frequency vibrations through a quasi-zero stiffness electromagnetic energy
harvester. J ...

Two-element circuits and uncoupled RLC resonators. RLC resonators typically consist of a resistor R,
inductor L, and capacitor C connected in series or paralel, asillustrated in Figure 3.5.1. RLC resonators are of
interest because they behave much like other electromagnetic systems that store both electric and magnetic
energy, which slowly dissipates dueto resistive ...

The energy conversion efficiency formula of electromagnetic thermal energy storage (17) is as follows: (17) i
=QW=cmDT3U I twhereQ isthe heat absorbed by the circulating carrier, W is the consumed electric
power, c is the specific heat capacity of water, t is the recorded heating time of the heat storage system, mis
themass of ...

The energy of a capacitor is stored in the eectric field between its plates. Similarly, an inductor has the
capability to store energy, but in its magnetic field. This energy can be found by integrating the magnetic
energy density, [u_m = dfrac{ B2} { 2mu_0} ] over ...
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