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DC Generator

Electrical
Energy

Mechanical
Energy

DC generator

Input Output

According to faradays law of electromagnetic
induction, whenever a conductor is moved in
maghnetic field, dynamically induced emf is
produced in the conductor.



Construction

Shunt field coil

Magnetic frame

Protective cover & mechanical support
Carries magnetic flux produced by the poles
Made up of cast iron and cast steel.



Poles

Made up of copper wire.
Current is passed through coils becomes

electromagnet and starts establishing magnetic field ir
the machine and flux is distributed through the pole
Armature

Consists of armature core/
conductors/coils and
armature windings

Laminations Slot

It rotates under poles and
flux produced by field magnets
is cut by the armature conductors




Commutator

Converts alternating emf to unidirectional emf
Brushes and Bearing

Collect the current from the commutator and
convey to external load

Principle of operation
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Split ring arrangement for unidirectional emf
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EMF induced in a DC Generator

* let @ be the flux per pole in webers
* let P be the number of poles

e let Z be the total number of conductors in the
armature

* All the Z conductors are not connected in
series. They are divided into groups and let A be
the number of parallel paths into which these
conductors are grouped.



* Each parallel path will have Z/A conductors in
series

* Let N be the speed of rotation in revolution
per minute (rpm)

* Consider one conductor on the periphery of
the armature. As this conductor makes one

complete revolution, it cuts P@ webers.

* Asthe speedis N rpm, the time taken for one
revolution is 60/N sec.

* Since the emf induced in the conductor is
equal to rate of change of flux cut.



e ead@/dt
= (P@)/60/N
e = PN@/60 volts

Since there are Z/A conductors in series in each
parallel path the emf induced

E . = (NP@/60) (Z/A) volts
E . = (DZN/60)(P/A) volts
* The armature conductors are generally connected
in two different ways, viz, lap winding and wave

winding. For lap wound armature A=P. In wave
wound machine, A = 2,always



Types of DC Generators

According to their methods of field
excitation, DC Generators are classified into
two types.

* Separately excited DC generator
* Self-excited DC generator



T
~

yat== 3"

‘Separately excited DC generator

B R e
Y i reAt ""‘%ﬁ_"4"‘.'— \'—-"‘t'fﬁ‘ﬁ.: 9 ". ’ AN v
Sy f;‘i..""*.'-L',‘l(’?f iy LR

. 5

&‘J;’.::-"
PN S )



R. = Resistance of the armature winding

* Terminal Voltage V=E -1 ,R, =V

* V., .. = voltage drop at the contact of the brush

Generally V.., IS negelected because of very
low value

GenerallyemtE ,=V+I, R +V
Electric power developed =E I,
Power delivered to load = VI,



Self-excited DC Generators

* Series generator
* Shunt generator
* Compound generator
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’ Ia=IL=|se

* GeneratedemfE = V+I R +1 R +V
Where,

V = terminal voltage in volts

| R, =voltage drop in the armature
| .R .. = voltage drop in the series field winding resistance

V.. =Dbrush drop

* Terminal voltage V=E -1, R, -1, R =V s
* Power developed in the armature = E |,

* Power delivered toload =VI orVI,



Shunt Generator
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Terminal voltage V=E -I R,
Shunt field current |, =V/R .
Armature current | =1, +1
Power developed by armature = E |,

Power deliveredtoload =V |,



Compound Generator

* Long shunt compound generator
* Short shunt compound generator



Long shunt compound generator
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Long shunt compound generator

o Seriesfield current| =1 =1 +1,

* Shunt field current! =V /R
* GeneratedemfE =V +1, (R, +Ry)+Vy

* Terminal voltage V=E ,—1,(R #R )=V
* Power developed inarmature =E |,
* Power delivered toload =V I,



Short shunt compound generator
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Short shunt compound generator

Series field current=1__ =I |

Load current =1,

Armature current | =1, +1

GeneratedemfE =V +I| R, +1 R +V

Voltage across shunt field winding =1, R,
lsh Rsh = Eg—la Ra_Vbrush

=V+|_ R _+]|
=V+|seRse

R

SE SE

+V brush | a R a_V brush



Applications of DC Generators

* Shunt generators are used for supplying nearly
constant loads. They are used for battery
charging, for supplying the fields of synchronous
machines and separately excited DC machines

* Since the output voltage of a series generator
increases with load, series generators are ideal
for use as boosters for adding voltage to the
transmission line and to compensate for the line
drop.

* Compound generators maintain better voltage
regulation and hence find use where constancy of
voltage is required.
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Principle of operation of DC Motor

* Whenever a current carrying conductor is placed in
magnetic field, the conductor experiences a force
tending to move it. (Lorentz force)

/[\ /, Weakening flux (less flux)
Bl

B ] .
=

Motion up

Strengthening flux (more ﬂqx)
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The direction of motion of conductor is given
by Fleming’s Left hand rule.

Left Hand Rule

Current
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of Current
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