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Number of magnetic field lines passing through any CURRENT:

surface, held perpendicular to the field lines, is Michel Faraday and Joseph Henry investigated that
called magnetic flux which is denoted by ®B. changing magnetic flux through the surface of an
If N number of magnetic field lines pass through open loop induces an e.m.f. across it, known as

the surface of a loop at a certain angle 6, held in a induced e.m.f. It is denoted by E.
perpendicular orientation with the field, then, the When the loop is closed, the induced e.m.f. in it

magnetic flux through the surface of the loop is: drives current in either a clockwise or anticlockwise
direction. It can be determined by the right hand

®B = BA cos@ grip rule and is denoted by I.

For a coil of n loops,

®B = nBA cos6

Sl unit is Tm2 = Wb (Weber)

1Wb is the magnetic flux if one line of magnetic
induction passes through any surface, held
perpendicular to the field.

®B =max, 6 =00 or 1800, BIl A
®dB=min,6=900,B A
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DEPENDANCE(OF|INDUCED
CURRENT!IIN/A\CLoSEDILoOP: I |

Dependance of Induced current in a closed loop:
Induced current in a closed loop depends on: Angle DERENDANCE,OFIINDUCED
between the velocity v and the magnetic field B CURRENTIN'AICLOSEDLOOP:
Speed of loop v Number of loops N Area of loop A ) )
Magnetic induction B Resistance in loop R Induced Induced current in a closed loop depends on:
e.m.f. across a loop is independent of its resistance i i
1.Angle between the velocity v and the magnetic
x xgx xpx x x [ x field B
S — 2.Speed of loop v
P M 3.Number of loops N
XK X X X X g X 4.Area of loop A
X 'x X X X ‘;f x B ox 5.Magnetic induction B
y L y . al N 6.Resistance in loop R
x xBx x x x x B x Induced e.m.f. across a loop is independent of its
resistance
E = vBL sin®
E = min, 8 = 00 or 1800, Bl A h g
E=max,0=900,B A
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It states that average induced e.m.f in a coil of N Conducting Loop
loops is directly proportional to the negative rate &
of changing magnetic ﬂu>;through it. s N g o st

£o = LE Bar magrel - ‘\'\-\. .

At Lines “\‘\
_ adby A{BAcos8) of force . \
E= HNTF -N T-‘ . Rigl‘;!-hra_nlrllr;le ltl:_r
B rl £ = —NBA .?I'_I:i:!'\ _| B magnetec Frel irection
©=NGA® = —NB Tcosd pa N~ g
L ) -3

AC'GENERATOR R e

* o due o inducesd
A device that converts mechanical energy into e
electrical energy in A.C. form. It uses Faraday's Law

of electromagnetic induction as its principle.

When the coil is rotated by the mechanical device
(turbine or engine), magnetic flux changes instantly
through it. The changing flux induces instantaneous
e.m.f. at the terminals given by:

The negative sign in Faraday's law was successfully
explained by a Russian scientist Lenz as follows:
Magnetic Poles The induced current in a closed loop, always induces
v N in such a direction that opposes the cause
Magnetic Flux o .
S producing it.

A by
e
L
. J
A'CIGENERATOR
Slip-rings Wire Loo
: vvire B Tagiengs sgfensi- g, 1
(the conductor) Mean square value of emf = < £ > = 5 ri|'1 LELEL o._ i), :—:E-'-;'i simiarty, = ¥ > = %

Carbon Brushes rm.s value of emf = ¢, = square root of mean square value of A C

_ .,m.ﬁ.a.o:.,u 0% of pesh value umnr'_l.“-i@rﬂ-nﬂﬁ
|=% = Iysinfut) = ]osin{%“t} = lysin(2nft)
0 = phase of A . C = Angle between v and B = wit =z?"t =2nft r.m.s value of A.C is effective D.C ED.C = Er.m.s
£ = £, sinfwt) =€, sin(= 1) =€, sin2m ft or 70% of the peak value

£=2vBLsinf=NwABsinB
PP value of emf = £, + £, = 2,
NwAB = £, = peak value of induced emf in generator

-
.

1 Cycle ;

 wm TRANSEORMER:
4 @% . L A device that transfers electric power P=VI, from one

-7 T ez = fime place to another safely. It can either be step up or
I . | | step down voltage. It works on the basis of mutual

I\S/‘ inductance in two coils.
Instantanoous Value When A.C supply is applied across primary, the

current changes instantly through it, due to which
Average value of A.C. over one cycle is zero. magnetic flux changes throughout the core at the
L ) | same rate, giving an induced e.m.f. in coils explained
. by Faraday's Law.
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Vp=—Np 228 Can be improved by:
:él 1.Using coils of copper wires (less resistance)
Vs =—Ng= 2.Insulation between sheets (less eddy currents)
Adp 3.Making core with iron sheets (less hysteresis)
Vp  —Np _A_tﬂ .
L i —— | 4.Transformer ratio = Ns/Np
Vg N Al
NsTm
v N
ﬁ = FE . [Transfarmer Equation) ) ¢ _output _Ps
LEpLE Fp
= VY«N Forideal case P, =F; = K = 1 ar equal tel 00 %
If Ns> Ny then Vs > Vp ............. step up transformer For practical case Pp > P = E < 1 or less than 100 %
f Mg Np then Vg < Vo ... step down transformer
- J
POWERILOSSES
. S

Due to power losses in transformer: PPy

For an ideal case:
I. . E:. Primary Secondary
P = Iy windlng
|p'i|'rp- = |51er Hp toma
Ve _ls pr
Vs Ip i

Sources of power losses:

1.Power dissipation in coils
2.Eddy currents in iron sheets of core
3.Hysteresis of core material
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