Comsol coil energy storage and
oo inductance

It was designed at 20 kA of bare coil. Based on Comsol simulation platform, the magnetic field distribution
and calorific value of the designed energy storage inductor can be verified, which ...

A simulation model of the induction heating system in the COMSOL Multiphysics program is created.
Equivaent inductance and equivalent resistance of the induction coil and workpiece ...

as, flux linking and mutual inductance has been developed using the AC/DC module of COMSOL
Multiphysics. Thisis achieved through the accurate determination of different magnetic flux ...

The coils are both modeled using the Coil feature, which can be thought of as introducing an excitation across
an infinitesimal dlit in an otherwise continuous torus. Since each coil has a single turn and is made up of
conductive material, the Single conductor model is used in the Coil feature. The feature can be used to excite
the coil in al cases. the open circuit case, the closed torus ...

Cail fe ature with the Coil group setting computes the total current and potential drop on the entire cail.
Furthermore, if just one coil only is fed, aso self and mutual inductance of the coil system is available in the
output. For AC feeding, assuming the system to be purely reactive, mutual inductance can be computed via:

2 | SELF-INDUCTANCE AND MUTUAL INDUCTANCE OF A SINGLE CONDUCTOR AND
Introduction The mutual inductance and induced currents between a single-turn primary and 20-turn secondary
coil in a concentric coplanar arrangement is computed using a frequency-domain model. The secondary coil is
modeled using a homogenized approach, which does

The inductance can be derived as the ratio of linked magnetic flux to current. For the case of a single coil, the
inductance can also be calculated using current and magnetic energy. In particular coil inductance can be
expresses as (2) where . W. m. isthe total magnetic energy in thespace. RUI =/L. 2. W.m.|1 =/2

The mutual inductance between a primary and secondary single turn coil in a concentric coplanar arrangement
is computed using a DC, steady-state, model and compared against the analytic solution. The induced currents
in the secondary coil are computed using an AC, frequency-domain, analysis.

Created in COMSOL Multiphysics 6.2 Self-Inductance and Mutual Inductance Between ... (steady state)
analysis and an AC (frequency domain) analysis, the self-inductance of each coil and the mutual inductance
between the two coils are computed using different approaches and are compared with analytical values. ... is
the energy method, whichis...
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The resistance, R, in this expression is a measure of how the kinetic energy of the moving charges, i.e, the
current, is converted into thermal energy. This equation is immediately recognizable as relating to a
single-degree-of -freedom, damped harmonic oscillator, which is one of the most well-studied problems in
engineering and physics.

using COMSOL MultiPhysics&#174; Abhinav Kumar School of Mechanical Engineering, Lovely
Professional University, Punjab, India. ... superconducting tapes are being exploited in energy storage
applications where such tapes can be wound to ... Deliverable Energy 600kJ Inductance of the Coil 1.296H
Load Factor 0.7 Minimum Current, Imin 300A

The secondary coil is modeled using the Coil feature with the Coil group setting that enforces that the same
amount of current flow through each circular domain which represents one turn of the cail (the coil turns are
connected in series). This feature can be used to model both the open circuit and the closed-circuit case. To
model the open-circuit case, the current through the coil ...

The inductor has the advantages of compact structure, high coupling coefficient and strong flow ability, and
the energy storage density reaches 4.5 MJ/m 3 at 45 kA. China...

then the theoretical self inductance is, L11 = 2.5491e-6 H | set up a model similar to the & quot;Helmholtz
coil&quot; tutorial (3D, mf, stationary with external current density) and tried to calculate the self inductance
using the energy method, L11=2*Wm/(10"2) where, Wm is the total magnetic energy (mf tWm) 10 is the
current in the coil |1 got,

Two coils consisting of a single turn in a concentric coplanar arrangement are studied. Using a DC (steady
state) analysis and an AC (frequency domain) analysis, the self inductance of each ...

the inductance estimated from the Magnetic energy method provides high resolution and accurate values.
Further, to obtain the values of self and mutual inductance parameter from the simulation output, the study on
the coil has to be performed with one coil under current excitation and other coil with the an voltage excitation
of OV.

Understanding "Mutual Inductance" using COMSOL Multiphysics Hani A. Ghali 1 and Hossam A. Rahman
1British University in Egypt (BUE) *Hani Ghali: Electrical Engineering Department, British University in
Egypt (BUE), El Sherouk City - Cairo Suez Desert Road, Postal No. 11837 - P.O. Box 43, email address:
hani.amin@bue .eg

Before we get to this concept, let"s ook at the question again: What is the inductance of a single straight wire?
To begin to address this, we consider the energy-based definition of inductance: The inductance, L, is defined
in terms of the current, I, flowing through the system, and W m, the magnetic energy density is proportional to
B 2.
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The inductance can be derived as the ratio of linked magnetic flux to current. For the case of a single coil, the
inductance can also be calculated using current and magnetic energy. In particular coil inductance can be
expresses as (2) where W m is the total magnetic energy in the space. RUI=L 2W m| =2

Evaluate the self inductance of the external coil and the mutual inductance of the outer coil with respect to the
inner. Some additional quantities are also computed to verify the results.

The resistance, R, in this expression is a measure of how the kinetic energy of the moving charges, i.e., the
current, is converted into thermal energy. This equation isimmediately recognizable asrelating to asingle ...

The mutual inductance between a primary and secondary single turn coil in a concentric coplanar arrangement
is computed using a DC, steady-state, model and compared against the analytic ...

However, if you have just a coil in air, the energy will be distributed to some distance away. Y ou would have
to make the air volume sufficient large or use the Infinite Element Domains to correctly compute the
inductance. In any case, it is important that you integrate the energy over the entire volume (system) to
compute the inductance ...

Created in COMSOL Multiphysics 6.0 Self Inductance and Mutual Inductance Between ... (steady state)
analysis and an AC (frequency domain) analysis, the self inductance of each coil and the mutual inductance
between the two coils are computed using different approaches and are compared with analytical values. ... is
the energy method, whichis...

In numerous applications, such as load-leveling, pulsing power supplies, and instantaneous voltage drop
compensation, superconducting magnetic energy storage, or SMES, stores energy in the form of magnetic
fields [1, 2].SMES made out of 2nd-generation (2 G) high-temperature superconductors (HTS), having flat
tape-like structures, are wound in aflat ...

If two coils are close together, nearly al of the magnetic flux generated by the primary coil will interact with
the turns of the secondary coil, thus creating a large mutual inductance. On the other hand, coils that are
spaced far apart from each other will have a much smaller mutual inductance.

Created in COMSOL Multiphysics 6.1 Self Inductance and Mutual Inductance Between ... (steady state)
analysis and an AC (frequency domain) analysis, the self inductance of each coil and the mutual inductance
between the two coils are computed using different approaches and are compared with analytical values. ... is
the energy method, whichiis...

The mutual inductance and induced currents between a single turn primary and twenty turn secondary coil in a
concentric coplanar arrangement is computed using a frequency domain model. Each turn of the secondary
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coil is modeled explicitly. The results are compared against analytic predictions.

the insulator the coil is embedded. The inductance is from the coil, which is a magnetic energy storage
component. The impedance Z can be expressed as Z= R + joL under time harmonic condition. The amplitude
and phase of Z can be easily represented as amplitude and phase: ZRL=+2()o2,andtan1L ZR-=0.

We can define and compute the total inductance, L*{tot} (often referred to as simply "the inductance”), from
the total stored magnetic energy in the modeling space, W_{m}~{tot}, and the current flowing through the
coil, I, viae LMtot} =2 W_m™{tot}/I"2. This square loop, with awire diameter of 1 mm and a side length of 2
cm, hasatota ...

Keywords: Comsol, toroidal coil, inductance, toroidal helix, symmetry. 1 Introduction Usually the inductance
of toroidal coilsis calculated either analytically or empirically, on the base of the manufacturer-provided data.
One common simplification in the first approach is cal cul ating inductance of along solenoid and

COMSOL Multiphysics&#174; Based Inductance Estimation for Modeling Transformer Winding Faults in
EMTP ... One coil-pair a atime ... [Total Magnetic energy] (covers al regions) Mf.L_1 3 (H) [mutual
inductances b/w 1 & 3 ] mf.LCoil 3 (H) [Coail inductances] 7 Winding Fault simulations Conceptual
overview of T2T and T2G fault modeling on common winding

&#169;2012 COMSOL . 5| MUTUAL INDUCTANCE AND INDUCED CURRENTS BETWEEN SINGLE
TURN COILS. cail is inherently included, so the case being modeled is analogous to a closed continuous
loop of wire. The mutual inductance can also be evaluated in the frequency domain. The line integral of the
magnetic flux can again be evaluated.

The inductance can be derived as the ratio of linked magnetic flux to current. For the case of a single cail, the
inductance can also be calculated using current and magnetic energy. In particular coil inductance can be
expresses as (2) where W m is the total magnetic energy inthe space. RUI=/L 2W ml =/2

SELF INDUCTANCE AND MUTUAL INDUCTANCE BETWEEN SINGLE CONDUCTORS. Figure 4:
The mutual inductance in the secondary coil can be evaluated by taking the surface integral of the magnetic
flux through the coil, or the path integral of the magnetic vector potential. For the AC case, a 1. kHz
sinusoidally time-varying current is driving the primary ...
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