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Ideal Vs Practical ‘ITransformer

Coil resistance is zero
(Lossless)

Core material has
infinite permeability
No flux Leakages (All

flux is linked with the
core)

No eddy current losses,
No Hysteresis Losses.

Coil resistance is present
though it is low.

Core material has finite
permeability

Some Flux Leakages occur
through air. Represented
by Leakage reactance.

Eddy current and
Hysteresis Losses are
present. (core or Fixed
Losses)
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Ideal Transformer on Load

V1 = Applied acVoltage(RMS)
E{=4.44f¢,,N4

E, =4.44f¢,,N,

E{ = Induced Voltage in Primary(RMS)

E, = Induced Voltage in Secondary(RMS)
V, = Terminal ac secondary Voltage(RMS)
Eis _N1_ Vg

E; Ny V;
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mer on Load

» Excitation current is zero for primary Ni

°» I, = Secondary current when load is connected
* N,I, = Secondary mmf

* NI, = Primary counter mmf

* NI, = Nq14
N |
N, I
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Ideal Vs Practical ‘ITransformer

Coil resistance is zero
(Lossless)

Core material has
infinite permeability
No flux Leakages (All

flux is linked with the
core)

No eddy current losses,
No Hysteresis Losses.

Coil resistance is present
though it is low.

Core material has finite
permeability

Some Flux Leakages occur
through air. Represented
by Leakage reactance.

Eddy current and
Hysteresis Losses are
present. (core or Fixed
Losses)
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Practical 1-Phase Transformer
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‘ransformer: Construction




L.V. Insulation

L.V. Winding

H.V. Insulation
H.V. Winding

Core type Shell type
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Windings on Core Encloses
» Core side limbs the Windings

Enclose the core

o Core Type on Cenl’;ral
- " Lim
© Shell Type Thick Wire More
o WlIldll’lg current to carry Thiile\;\gire,

o LV (Low Voltage) Winding Current
o HV(High Voltage) Winding

» Insulation Between Wiqdings .Be.tween
) i and Container winding turns
o Major Insulation and Layers

o Minor Insulation

» Protection
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And Introducing

T (L) = ws(?rmﬁ"ga cmemt™ Wilen

Ao (i veluchune vsitd be thoa i
Wee ot CLI’)MCj_QCO\-Q fﬁfom«fmww\

Vi = Cong loss tnster 6 acarunt fov Tha
{ogsoss.cu eddy cumpdt ond P%M‘M (ors

(C/U/YYW Lo. » f—Hz\_yu_)

T bl =T

Coil Resistances
Leakage Reactance
Magnetizing Reactance
Core Loss Resistance
Magnetizing Current

Vi= T+ jxG+ &

?:1 o Yq,il +J Xm:fz +VL

Core loss Current
Primary Current

Vo =17,
—f
Tw= B /iXw
T,= E_
e Yo
I;_ = ﬂ% T’L

Secondary Current
Secondary Reflection current
Transformer Equations
Exact Equivalent Circuit
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EWVQW Clreuit, 1 Introducing

z, The Following Quantities
referred to primary

Wv, - N + NB +E Secondary Leakage Reactance
Equhm2 * E, = ihAji T+l Secondary Resistance

E‘*“m & ;:2)(’)1"22—:\/ - (otin,+=z0L  Secondary Load Impedance
2 I

Transformer Equations

= No. . 1 1
I =L E Exact Equivalent Circuit
Tzl - “\:L\ (> Fi%et 2L
wy £y
. CN‘> (24 Yo +20)
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