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The 
TransformerA transformer is a device that uses 

induction  and ac current to step voltages 
up or down.
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The output voltage Vs depends almost entirely on 
the input voltage Vp and the ratio of the number of 
loops in the primary and secondary coils. Faraday’s 
law of induction for the secondary coil gives its 
induced output voltage Vs to be

Vs=−Ns.ΔΦ/Δt

where Ns is the number of loops in the secondary 
coil and ΔΦ/Δt is the rate of change of magnetic 
flux. 



Transformers 
(Continued):Transforme
r  a.c.
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Recognizing that /t is the same in each 
coil,  we divide first relation by second and 
obtain:

The 
transforme
r  equation:

The 
transformer 
 equation:
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Example 7: A generator produces 10 A at  
600 V. The primary coil in a transformer 
has  20 turns. How many secondary turns 
are  needed to step up the voltage to 
2400 V?
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Applying the  
transformer 
equation:
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This is a step-up transformer; reversing 
coils  will make it a step-down 
transformer.

This is a step-up transformer; reversing 
coils  will make it a step-down 
transformer.



Transformer 
EfficiencyThere is no power gain in stepping up the 

voltage  since voltage is increased by reducing 
current. In  an ideal transformer with no 
internal losses:
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The above equation assumes no internal 
energy  losses due to heat or flux changes.
Actual  efficiencies are usually between 90 
and 100%.

The above equation assumes no internal 
energy  losses due to heat or flux changes.
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and 100%.



Example 7: The transformer in Ex. 6 is  
connected to a power line whose 
resistance  is 12 . How much of the 
power is lost in  the transmission line?

VS = 2400 V I = 10 A; Vp = 600 V
a.c.
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
 2.50 
A

Plost = i2R = (2.50 A)2(12 ) Plost = 75.0 W

Pin = (600 V)(10 A) = 6000 W

%Power Lost = (75 W/6000 W)(100%) = 1.25%%Power Lost = (75 W/6000 W)(100%) = 1.25%





A transformer having the efficiency of 90% is working on 200V and 3kW 
power supply. If the current in the secondary coil is 6A, the voltage across 
the secondary coil and the current in the primary coil.

A. 300V, 15A
B. 450V, 15A
C. 450V, 13.5A
D. 600V, 15A

Ans: B









Three-phase Voltage and Current

Vp = Phase Voltage
VL = Line Voltage
Ip = Phase Current
IL=  Line Current

Connection Phase Voltage Line Voltage Phase Current Line Current

Star VP = VL ÷ √3 VL = √3 × VP IP = IL IL = IP

Delta VP = VL VL = VP IP = IL ÷ √3 IL = √3 × IP
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