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ECE330: Power Circuits & Electromechanics

Review. Magnetic circuits

Prof. Richard Y. Zhang

Univ. of Illinois at Urbana-Champaign

ryz@illinois.edu
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• Mon 2/24: Review

• Wed 2/26: Review

• Thu 2/27: Exam 1

• Fri 2/28: No class

2

Schedule
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Mmf and back-emf

Magnetic flux (ϕ)

Electric current
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Magnetic flux

Ampère’s law

Faraday’s law

“Back-emf”

“Inductor voltage”

Current into + terminal

(Back-emf just means negative emf)

“throwing flux”
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Flux linkage

Voltage depends on flux direction and number of turns

Define flux linkage λ [Wb-t] to absorb both sources of error 
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(linear inductor)

In circuit theory, flux linkage λ is the dual of charge q

Important

Polarity of flux & current

Polarity of mmf

5

Magnetic circuit
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Total net current = 

N x current through wire

Total flux linkage

= N x flux

iL

Inductance L

Important

Flux density = total flux / area

Wb/m2
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Dots and associated magnetic circuit

1. Place a dot at coil 1. (Your 

choice)

2. Inject current into the dot, and 

determine flux direction using 

right-hand rule

3. Mark dot at coil 2 to achieve 

the same flux direction
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Current

Flux

Important
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If i1 and i2 into dots, 

ϕ1 and ϕ2 should agree

i1
i2

Implies M ≥ 0
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Reference model – Current into dots
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Important
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If i1 and i2 into dots, 

ϕ1 and ϕ2 should agree

Implies M ≥ 0
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i1(t)
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v pos. terminal at dot

i flows into dot

Polarity
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Reference model – Current into dots

Problem 3 from Exam 1 of Fall 2008
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Problem 4 from Exam 1 of Fall 2017

Problem 4 from Exam 1 of Fall 2013
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