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11.1 INTRODUCTION

In this chapter, the aum is to
Lthe interconnected locps of i
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1.2 SELFINDUCTARCE
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11.3 MUTUAL INDUCTANCE Catled pclio/ vaa
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In Fig. 11.1 let two coils carry currents t; and iy [both alteraating

currents]. Each coil will have leakage flux (¢;, and $22 for coil 1 and coil 2
respectively) as well as mutual flux (¢, or ¢12 where, the flux of coil-2
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links coil-1 or flux of coil-1 links coil-2). f
" iy = Coi-1 Coil-2 ¢, /
‘
|
[N1 =no. of turns in coil-1 ‘ [
N: = no. of turns in coil-2] '
fig. 11.1. hnhng of FlﬁL
The induced voltage of coil-2 is given by |
déy; | |
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Again, since ¢y i< rélatcd to the current of coil-1 and the induced /
voltage is proportion:! to the rate of change of 14 ' |
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M = cc netant of propartionality termed as mutual inductance between:
the two coil-, |

(11.5) and (11.6),
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with air 2s mediuin, the ﬂ{x and current are
pressions of mutual inductance are modified as
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114 COEFFICIENT OF COUPLING
Wobe debined wa bhe fraction of Wital flux that links the Culls
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Yy hence the mazimum value of X 15 anity, * i

Mulbiplying equatione (11 1A) aud (11.B(A)), we ret B

Bince, iy e ¥y and Y1
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1.6 SERIES CONNECTION OF COUPLED CON 3 :

Lat two colls, of sellinduclance Lyand L, aicrvonne bed inseries such

that the voltage lunduced o cil-1 s VL, ond 4)ab yu coil-2 15 vy, ! wliile a

surrent ( flows thro gl.. thom, Lot M ., b the avLal ibductance.
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102 Circait Theory

However in Flg 11.3, where the coils are still series connected but 1+
flux of both the coils oppase each other, 5

dl .
“LI=(LI_M12)—I‘ ﬂ.ﬂd UL'H:(’La—Mu)ﬁi

giving op = (Ly + Ly - 2Myp) %
The net inductance, here, is thus
L = (Ly + Ly - 2M) -A11.13)

11.6 MODELLING OF COUPLED CIRCUITS

In Fig. 11.4, each circuit contains a voltage source and the respective
mesh currer ts being 1; and iy, application of KVL yields

di di
ul=Rlil+Ll_&liu:{‘£ .--(11.141
di di |
and 02=R2i,+L-2-d—:tMEt-l- A11.15)
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Analyms of Coupled Circuits " e
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On the otherhan d if the Sux of DO CuLls assists eacd
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1.7 DOT CONVENTION IN COUPLED COILS

To determine the relative polarily of the induced voltare in the couoled

coil, the coils are marked with dofs On each cuil, a dot is placed at the

termunals which are instantaneously of the same pul.;m:_ ons Ll

mu’z...al inductance alone. Whea the currents through cach of
. 1y abils ray from t e dot or Lowar d'-r

inductance is +ve while fos the casé when the current th oo
leaving the dot for one coil and entering the other, tie m

s —ve (Fig. 115 (a) and (b))
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: Fig. 115 +ve and -ve dot conventi .. 7 « Series Coliucciod mus

The dot convention. of few po. - ibilities of mutua..
roer coils are indice*ed L low (Fig. 11.6).
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ive force (m.m f.).
s to electromotive

'U the work done in joules in
viie cirevit. It is measured in am

bwttun any two pomlt: r;. mﬂ:‘
o m pmm. to another, similariy, m .
) in joules in carrying a unit io pole froms ONS

-turoas (AT) It is the unit of W

ot ot of rumber of turns of & magnetic circuit and

mctance. It is the name given to that m
set Lhe o of magnetic flux in it. It in fact, mesasures the

resesge d'mgnotuc flux -hrough a material and is analogous o
cirouit even in form. Its anit is AT/WbH.*

reluciance = 1 == l ; resistance = P-g = 4
In other words, tho reluctance of a magnetic circuit is the cumber of ;-p-hn-

-" 3

pA pops, A

reguired per weber of magnetic flux’ in the circuit. BumelA'l'WbﬁM* coit
of relucleance is “reciprocil henry.' .f
4 Permeance. Iiis rech procal of reluctance an” imphes the ease or readinces

wiib wikich magnetic flux is devc-knpéd It is analogous to -*ance in electric eircuits.

I3 = measared in terms ¢ { Wh/AT or henry.

S Relucuvity It is specifia rbluohnm snc correspands to rﬂﬂﬂty which is
specific resistance’.

6-23. Composite Magnetic Clrcu't

inu Fig 6-26 18 shcwn a compogite m&gnetm circuit con-
gw'ingy of three difflerent magnetic materials of different per-

AR CA
wezbilitses and lengths snd one air gap (k, — 1). BEach path - : -
w. heve its own refluctaace. The total reluctance is the sum
of indivicus! reluctances as the are joined in seties:
. totsl reluctance = Z—— PR R g ; Br&a.

Hojir A
= A Iy
Fu*r‘i 441 _,LF".{H_r'i A3 .. Helny

floz & =

E——-—-——-—-— .
6-24. How to Find Ampere-ﬁums 7
11 bas been shown in Art. 6.106 that -
H == NI;! AT/ *‘or NI = Hx1 . ampere-turns A'rn
}Ifrmp r.-,unmm nrocedure nhnuld bq ldoptod rc.r ulouhu-gu..m
tumz of 2 eotgposite r;:,gnet-lc plth. | ., |
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