
CONFIDENTIAL

UTHM
Universiti Tun Hussein Onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER 2

sE,ssroN 201512016

COT]RSENAME

COTJRSE CODE

PROGW
EMTIONDATF
DIJRATION

INSTRTJCTION

ELECTRICAL MACHINE

BBV 30203

BBE

JI]NE ITULY 2016

3 HOTJRS

ANSWERALL QUESTIONS

THIS QTJESTION PAPER CONSISTS OF FOUR(4) PAGES

CONFIDENTIAL



'l
CONFIDENTIAT BBv3ozoj

Sl (a) The bsic parts of DC machine are stator and rotor. List doumthe components
of:

(r) Rotor.
(ir) Stator.

(4 ma*s)

O) A commutator is important part of DC ge,lrerator.

(i) Descri,be the firnction of commtfrator in a DC generator.
(ii) Explain how commutator work in a DC generator by using a suitable

diagram.
(6 marks)

(c) A DC shunt generaior supplies a 18 kW load at 220V through cable of
resistance, R=ll0 mQ. If the field winding resistance RF60 O and the

armature resistance, R":50 mCl, determine:

(i) The terminal voltage.
(ii) Generated EMF inthe armature.

(10 marks)

52 (a) Draw and label the equivalent circuit of DC notor listed below:

(i) Shunt-wormdnotor.
(ir) Series-wotrnd'motor. .-

(iii) Compoundwoundmotor.
q^nrx$n "tq:i:*, (6 marks)

(b) Exeki$Fg,iq:fidititfiS$ can be made for shunt wormd DC motor.
. 6a;iiti:,t r:nO rr$lr',il t{,1 &alvintJ (a maflA)

(c) A 240V slnrnt motor takes a total current of 30A. If the field winding
resistance Rr=150f,1 and the armatue resistance R":0.3 Q. Determine :

(D The armature cunent.
(ii) Back EMF.
(iii) Maximum efficiency ofthe motor.

(10 marks)
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53 (a) Describe tlTes of losses below:

(i) Copper loss.
(ii) hon loss.
(iir) Windage loss.
(rv) Friction loss.

(8 narks)

(b) A seprately excited DC gene,rator is connected to a 50f,1 load and a curent of
8 A flows. Ifthe armature resistance is 0.8f,f. The excitor voltage is 240V.

(i) Draw and label the equivalont circuit ofthis ge,nerator.

(il) State the equation for the equivalent circuit of the DC generator.
(iir) Calculate the terminal voltage.
(rv) Calculate the generated EMF.

(12 marks)

54 (a) Definewhatisagenerator.
(2 marks)

(b) By using a suitable dipgam" explain how single phase AC voltage is
generated ftom AC generator.

(4 na*s)

(c) Forthe large AC thrce phase generafior, it is more practical to rotate the
magnetic field and fix armature winding. By using a zuitable diagam, explain
howthe thrce phase AC voltage is generated bytbe large three phase
generator.

0rt${st xtt filrilue
r6i*grfl

(d) A ffi ffffilb poles is attached to prime mover. Detemine
ii(ffiiurd#)to produce a voltage with frequency of,

i)
ii) 60 Hz.

(6 ma*s)

(8 marks)

rchrd
ts.{*Y i:
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S5 (a) Describe what is the meaning of slip in three (3) phase induction motor.
(2 marks)

O) Draw the rotation of stator magnetic field in squirrel cage tbree phase motor
according to the three phase supply waveform.

(8 marks)

(c) The power supplied to a three-phase induction motor is 45 kW and the strator

losses are 1200 W. Ifthe slip is 5 per cent determine:

(i) the rotor copper loss.
(ir) the total mechanical power developed by the rotor.
(iir) the output power of the motor if friction and windage losses are 650 W.
(iv) the efficiency ofthe motor.

(10 marks)

ftrf*rt{$t Ht l*triiu,,
i*n^rff rr .! rii. {,,ir 

rri',.t,:to
lli .r. rr ;', jit".,'1':1 a f. t .l , ,r,, :.;ilf;

i t'... ..tt i,l ..ri , ],t..JLr.-, *.,, i ilrlQri^-,
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