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EXAMPLE4.7EnergyStorageinanIgnitionCoil➲LO1
Problem

Determinetheenergystoredinanautomotiveignitioncoil.

Solution

KnownQuantities:Inductorcurrentinitialcondition(currentatt=0);inductancevalue.

Find:Energystoredininductor.

Schematics,Diagrams,Circuits,andGivenData:L=10mH;iL=I0=8A.

Analysis:

WL=
1

2
Li

2
L=

1

2×10−2
×64=32×10−2

=320mJ

Comments:AmoredetailedanalysisofanautomotiveignitioncoilispresentedinChapter
5toaccompanythediscussionoftransientvoltagesandcurrents.

CHECKYOURUNDERSTANDING

Calculateandplottheinductorenergyandpowerfora50-mHinductorsubjecttothecurrent
waveformshownbelow.Whatistheenergystoredatt=3ms?Assumei(−∞)=0.
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Answer:

w(t) =



5.625 × 10−6 J 0 ≤ t < 2 ms
0.156t2 − (2.5 × 10−3)t + 10−6 2 ≤ t < 6 ms
0.625 × 10−6 t ≥ 6 ms

p(t) =
{

(20 × 10−3 − 2.5t)(−0.125 W) 2 ≤ t < 6 ms
0 otherwise

w(t = 3 ms) = 3.9 µJ

4.2TIME-DEPENDENTSIGNALSOURCES

InChapter2,thegeneralconceptofanidealenergysourcewasintroduced.Inthis
chapter,itwillbeusefultospecificallyconsidersourcesthatgeneratetime-varying
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