جامعة المستقبل \العراق-بابل
كلية الهندسة والتقنيات الهندسية \قسم تقنيات الهندسة الكهربائية
Lecture -4
By
 Dr. JABER ALQADHI

E.M.F. Equation of DC Motor









[image: ]
[image: ]
[image: ]
[bookmark: _GoBack][image: ]
image1.png
For Long Shunt Cumulatively Compound DC Motor
L=L+lp
Vr = Eq+ i(Ra+R;)
Vp=1Ip Ry

Eq = kdw,,

L=hL+I
Vr = Ex + [iRa +I,Rs

Ey = kbw,,

Speed control of Cumulatively compound DC motors
1) Change the field resistance Ry

2) Change the armature voltage V.

3) Change the armature resistance R,.





image2.png
Example: A 220V DC shunt machine has an armature resistance of 0.5¢. If

the full load armature current is 20A, find the induced emfwhen the machine
acts as (i) generator (ii) motor.

1,=204 1

(1) As generator
Ey=Vr + 4R,

Ep =220+ 20x0.5 =230V

(1) As motor
Vp=Eq+ iRy
Ey=Vr— IRy

E,=220-20x%05 =210V
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Example: A 25kW, 250V DC shunt machine has an armature and field
resistances of 0.062 and 1002 respectively. Determine the total armature
power developed when working (i) as generator delivering 25kW output and
(ii) as motor taking 25kW input.

(1) As generator
Pou _ 25000
P =1V =1 = “;;‘ =55 = 1004
250
Ip=T55=254 Ia=I+Ir=100+25=10254

Ey = Vy + 4Ry = 250 +0.06 x 1025 = 256.15
Py = Eyly = 256.15 x 102.5 = 26255.375W
(ii) As motor

25000
P =1Vr 5= 1004
250
Ir=Tgg =254 L=l -l =100+25=9754

Ey=Vp = 1Ry = 250 — 97.5 X 0.06 = 244.15V
Py = Eqly = 244.15 X 97.5 = 23804.625W
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Example: A 4-pole, 32 conductor, lap-wound DC shunt generator with
terminal voltage of 200V delivering 12A to the load has R,=2 € and field
circuit resistance of 200 It is driven at 1000rpm. Calculate the flux per pole
in the machine. If the machine has to be run as a motor with the same
terminal voltage and drawing 5A from the mains, maintaining the same
‘magnetic field, find the speed of the machine.

(i) s generator L=134  L=124
200
Ir=555=14  Li=htl=12+1=134
Ex = Vp+ 4Ry = 200 + 13 X 2 = 226V
$IN P _ a3
By =226 =Z5=x5 A=P for lap-winding Action as Generator
226 x 60
¢ = 1000553 = 042375wb 1=44 1,=54
(i1) As motor
L=l -lp=5+1=44
$IN P
Ex=Vp—LiRy =200 +4x2=192 =2 x =V
192 x 60

= QazTs x 32 Oo0Pm

Action as Motor





