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Armature Windings

• Armature winding in an alternator open type. One end of the winding
connected to neutral point (star connection) other brought out.

• Types

Single layer winding

Double layer winding.

Single Layer Winding

• One Coil-side occupies the total slot area

• Used only in small AC machines

Double Layer Winding

• Slot contains even number of coil sides in two layers.

• Double layer winding is more common above 5kW machine



• All the winding turns are wound together in series to form one 
multi-turn coil 

• All the turns have the same magnetic axis 

• number poles = number of slots = number of coil sides.

• Here, one coil side is inside one slot under one pole and other 
coil side inside other slot under next pole. Clearly the emf 
induced in one coil side is added to that of adjacent coil side.

Concentric Winding



• For obtaining smooth sinusoidal emf wave from, conductors are
placed is several slots under single pole. This armature winding is
known as distributed winding.

• All the winding turns are arranged in several full-pitch or
fractional-pitch coils

• These coils are then housed in the slots spread around the air-gap
periphery to form phase or commutator winding

Distributed Winding



• When the number of slots per pole per phase is an
integer, the winding is the integer slot winding but when
the number slots per pole per phase is fractional number
the winding is referred as fractional slot winding.

• Fractional slot winding is practicable only with double
layered winding.

• It limits the number of parallel circuit available, because
phase group under several poles must be connected in
series before a unit is formed and the widening respects
the pattern to give second unit that can be put in parallel
with the first.

Fractional Slot Winding



• When the coil span or coil pitch is equal to the pole pitch,
it is termed as full pitch coil. In case, the coil pitch is less
than pole pitch, then it is called as short pitch winding

Short Pitch Winding



Pitch Factor

• The ratio of phasor sum of induced emfs per coil to the
arithmetic sum of induced emfs per coil is known as
pitch factor (Kp).

𝑲𝒑 =
𝑷𝒉𝒂𝒔𝒐𝒓 𝑺𝒖𝒎 𝒐𝒇 𝑪𝒐𝒊𝒍 𝒔𝒊𝒅𝒆 𝒆𝒎𝒇𝒔

𝑨𝒓𝒊𝒕𝒉𝒎𝒆𝒕𝒊𝒄 𝑺𝒖𝒎 𝒐𝒇 𝑪𝒐𝒊𝒍 𝒔𝒊𝒅𝒆 𝒆𝒎𝒇𝒔



Distribution Factor

𝐾𝑑 =
𝐸𝑀𝐹 𝑖𝑛𝑑𝑢𝑐𝑒𝑑 𝑖𝑛 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 𝑤𝑖𝑛𝑑𝑖𝑛𝑔

𝐸𝑀𝐹 𝑖𝑛𝑑𝑢𝑐𝑒𝑑 𝑖𝑓 𝑡ℎ𝑒 𝑤𝑖𝑛𝑑𝑖𝑛𝑔 𝑤𝑜𝑢𝑙𝑑 ℎ𝑎𝑣𝑒 𝑏𝑒𝑒𝑛 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑒𝑑

=
𝑃ℎ𝑎𝑠𝑜𝑟 𝑠𝑢𝑚 𝑜𝑓 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑒𝑚𝑓𝑠

𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑠𝑢𝑚 𝑜𝑓 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑒𝑚𝑓𝑠
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