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LECTURE  9 

SYNCHRONOUS 

GENERATOR
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EMF Equation Of An 

Alternator
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Fractional pitch 

winding

Advantages: cu saving, 

reduce harmonics

Pitch factor = emf generated 

in fractional pitch winding/emf

generated in full pitch winding

Pitch factor, Kp = cosβ/2
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Pitch Factor or Coil 

Pitch cont…

The ratio of phasor (vector) sum of induced emfs per coil 

to the arithmetic sum of induced emfs per coil is known as 

pitch factor (Kp ) or coil span factor (Kc) which is always 

less than unity.

Let the coil have a pitch short by angle θ electrical space 

degrees from full pitch and induced emf in each coil side 

be E,
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If the coil would have been full pitched, then total induced 

emf in the coil would have been 2E.

when the coil is short pitched by θ electrical space degrees 

the resultant induced emf, ER in the coil is phasor sum of two 

voltages, θ apart

Pitch Factor or Coil 

Pitch cont…
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Distribution Factor 

The ratio of the phasor sum of the emfs

induced in all the coils distributed in a 

number of slots under one pole to the 

arithmetic sum of the emfs induced(or to the 

resultant of emfs induced in all coils 

concentrated in one slot under one pole) is 

known as breadth factor (kb) or distribution 

factor (kd)
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Distribution Factor 

cont.. 
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Distribution Factor 

cont.. 
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Calculate the distribution factor for a 36-slots, 

4-pole, single layer 3-phase winding. 

Example. 
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A 3-phase, 8-pole, 750 r.p.m. star-connected alternator has 72 slots on 

the armature. Each slot has 12 conductors and winding is short 

chorded by 2 slots.  Find the induced emf between lines, given the flux 

per pole is 0.06 Wb. 

Example1

Solution: 
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