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Electrical Machine

First exam 23/6/2013

Q1) Fillin the space the correct answer:
\ I} MR Brsmenmnnnsinvsonns sqessnsoss provide the mmf for the main working flux.

cosssneesses R ) R provide the mmf for thé main working fux.
.................................. Reduce the reluctance of the air gap.

? re skewed sometimes to reduce noqu::L WY of cay \pob)
B e o i the space between stator and rotor.

T) jes RS
o] 8) The two criterials that occur when the machine work as generator or as motof are:
= a) SO0 EMENONEL Lasied. ANeugn . SeNAUGER(., Eneve e
w\uy\mc EINAT Ry N NS AN TR WD PR S T i

 [€]

b) RNV MEANERI G L A RPasse s YU L. g ameAuc oy

Q2) A transformer core with an effectivé. mean path length of 1Qm has a 300-turn coil

wrapped around one leg. Its cross-sectional area is 0. ng and its magnetization curve is

shown in the Figure . If current of 0.25 A is flowing in the coil, what is the total flux in the

core? What is the flux density? L= A\ &wa N T39% A= o2b Cw"’

.25 A
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Q3) The wire is shown in the Figure below is moving in the presence of a magnetic field.
With the information given in the figure, determine the magnitude and direction of the

induced voltage in the wire.

[ P olvaclmde
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Electrical machines first exam ~ 30/10/2012 -
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Q1):A 22KVA,2200/220 V, single phase transformer has a maximum
efficiency when it delivers primary load current (l1) is 9.A at power
factor(PF) 0.85 Iagglng If the Rsc1= GQ .Determine:-

-

Q2):A 50KVA,2500/250 V, single phase transformer .The short-circuit test
was performed on the primary side of the transformer ,and the following

Q3): A 70 Poles , DC machine which has a wave- wincing armature .The
generated electromotive force (EA) and the armature current (la) in this
machine are 420V,80 A, respectively and the machine run at speed of
1800 RPM,. If the armature winding redesigned as lap- winding, what are
the magnitude of EA ,and IA .

b) find the electromagnetic power and electromagnetic torque.

| [©)

(6 marks) -

_.go}l\l‘A f

=25 ""M GOOD LUCK

" Dr.Omar Barbarawi \@ :7;z=3 Zeel=z Vse = ‘-?0 = 5 ﬂ
Ie g~ 7 Tsc 12

a)Tn_m_a,gma,tl_cﬁsses anq;electrral [Beses at full load . (3 marks)

b)The maximum efficiency of the transformer at 0.85 PF lag. (2 marks)

b)The efficiency of the transformer when it delivers full load at 0.9 power o
factor lagging . (2marks) £=!

data were recorded:- Ve=Viw =Mia g = 25997
Veo=80V ; ke =18A ; Psc =972 watt . Vi Reg = Foc
determine the voltage rggulatlon of the transformer when it delivers 0.8 full >
load at 0.9 power factor lagging . (5 marks). Tig= \-j
b)Drive the electromotive force equation ( E1) of the ideal transformer at
- no-load case. (3 marks). . B o *05 I, P'i?/d) + J B 1pp ey L4
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x First ezoum s« Q3)-
S N )

£y = K w = NP@@S

2 a
5 - NP
Ep= NPP M = 420 = /:/2005;4
g0 a

NPPN -~ 50400
Iy= 2 I.es. %0=-21I. s lc= 40 A
ﬁow Zap-wind,{v\ﬂ =~ a=b
2 Eg= MNP@H = 50400 =[34 YV
60 a (¢o)(10)

—Z;l —alo =(0)(40) '—‘

B R (wove) = Peu (Lap)

Pg,,,:E},IA = 420 % 20 = |R3.6 k\.uj
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ATBALQA APPLIED UNIV;ERSITY

“-.-.--

FACULTY OF ENGINEERING TECHNOLOGY

Electrical Machines 1 : First Exam,

Q1: A single-phase power transformer of 630 kVA has 5 kW magnetic
losses and 9 kW rated electrical losses. It was operated 6 hours at no-load,
10 hours at half load with P.F.= 0,85 and 90% efficiency, and 8 hours at
quarter load with P.F. = 0,8 and 60% efficiency. Find the daily efficiency
of this transformer.

Q2: A single phase power transformer of 120 kVA has the efficiency of

96% at P.F.= 0,95 and 0,9 of full load .If the magnetic losses at rated
voltage are 1,5 kW find: :

1.- The electric losses at full load,

£ At what load we obtain the max. Efficiency,
3. The max. Efficiency cc# Of = 0,85

Q3: Using the transformer equivalent circuit and the necessary equations
draw the Phasor diagram of currents and voltages for load lagging power
factor. — o

Q4: A 280-turn winding on a laminated magnetic-steel core is excited by
a 50 Hz Sinosoidal source of 240 V (rms). Neglecting the resistance of the
winding and the leakage flux,’ find the max. Flux density in'the éore 1f the
uniform cross-sectional area of the ore iy SemXocm.

Dr. Sultan Goussouse Dr. Omar Barbarawe
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Elecmcal machmes second exam 5/12/20 12 (3-hour
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Q1) A20 kw, 25OV 1800RPM, shunt DC motor has the following parameters:-
Ra=0.2 Q, Rsh + Radj = 100 0 . At no-load the motor runs at 1800RPM and the

" armature takes current equal 5A.

Find:-a) The starting current and the starting torque. . f2- marks)

b) At 0.7 full load find [the speed the[electromagnetic torque]and hﬁe—e@ﬂ (-
c) Find the speed of the motor if magnetic flux decreased by 20% (with cogt- EA)(2-
d)What would be the speed of the motor if the field coil circuit dlsconnected from the
power supply when the motor working at no-load . - (2-marks)

G2) A 50 Kw, 250V 1800RPM, chgihunt(compound ) DC generator has the

following parameters;- Ra=0.15 O, Rse=0.05 0, Rsh + Radj = 125 Q . rotational
jnsses are 500 watt . At 0.8 fuil-load

Find :- The Blectromagnetic torque the[applied torqu;’andL the efficiency| (4-marks)

b) Find the new generated voltage(Ea) if the magnetic flux decreased by 20% (with
constant speed of the ;G &) e rat o) (2-marks)

Q3): a) State the starting methods of the shunt DC motors [ 2- mavKs)

b)Draw and bneﬂy explain the load ( terminal) charactenstlc of a shunt DC
generator : -

i e e i S o s e




el |

| [©)

P;'m': VTIL@ Iy = 6_1 = 20000 = 30 A

Ifh-— VT
Rt + Reg; 100
IL = In -+ Isb\
Tr MER NNE Exa Y
A= 10.7/_.[ 8. 2.5 @ Iﬂv?’/—'t e

VT = E'A + IA RA
250 = Ep + 771:5(0.2) &S> Epr = 172.5 V

25‘0:5;9‘}. 53.5(0.2) @507’[__[_: 196.5 V

Posp, = 2050 RPM ]

g . = Pou — E, IA -~ 196.5 # £3.5 ___[55‘;17 /V.mj

CWom o 27T 1200
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Lield ceil circuit discornected Prow %« the &,
Fower supply cah no_ lead 2.
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@2) / TC”" = 4 10%3 %\MA" (Compcudj’)
W e generator
1 IL +'I:h : :

Ish oo - Vi - —250 - 24
Rsu+lqa4}‘ 125

IL = Pw,‘ - 50000 = 200 A, [&gn = 200 % 0.
Vo o 259 - Tz 160 A

\/T pes EA" -[/) (Rﬂ + Q;e)
950 = Ep— 202(015+005) &S £, = 290.4 V

Tem = 290.4 % 202 8 [BH,Q ME.,
277|800 :
&0

TaPp Ued = Pf"‘
i

vat = Pe.wl T Vot tlossed y PVO&*:_T;\L W
oo = E4l, = 290.4 % 202 = 53660.% w
Fin = 58660.2 + 500 = 59160-3

Tpp = 59160-3 = [313.8 Mo
27T 1300
=
/Z = Pocq— - 50000 - 84574

Pin 5q160.%
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i = Iogn Ly, =160+ 2.68=162.8 A
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Al-Balqa’ Applied University i IR A Electrical Machines

Faculty of Engineering Technology < 3 Class Hours

Power Engineering Dept. Second Exam/ 20 Point

Instructor: Dr Mohammed Al_Soud

CHOOSE THE CORRECT ANSWER AND WRITE IT IN THE ANSWER BOX

BART A
For the linear dc machine shown in fig,if the battery voltage is 120 V,an internal

resistance of 0.3 ohm, the magnetic flux densityof 0.1 T directed into the page, and
the bar length is 10 m
Q "

‘?X x N &Y

o
. i
B) 240 m/s
D) 180 m/s
2- If 30-N force is applied to the right to the bar. The induced voltage on the bar
must be
A)125V B)115V
\ %;23129 \Y D)139V
; - If 30-N force is applied to the right to the bar. The new steady state speed is
5 A)125 m/s L B) 129 m/s
C) 135 m/s D) 139 m/s
4- If 30-N force is applied to the left to the bar. The induced Voltage on the bar must
be
A)125V B)1 ISV
11V - D)121V

- If 30-N force is applied to the left to the bar. The new steady state speed is

125 m/s | ggwmn/s o /
] ) 175 m/s 200 m/s Ago J) b Aw O
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6- The function of the commutator in a d. ¢ machine is
A) To change alternating current to direct current

To change alternating voltage to direct voltage
C) To change alternating current to direct voltage
D) To change alternating voltage to direct current

Elyi

C)(There is no residual magnetism.
atb

8-For the flat compounded dc generator

A) The full-load terminal voltag

2%

/B) The full-load terminal vo
1 2’9" he full-load terminal voltage is equal the no-load terminal voltage

_ D) The full-load terminal voltage is less than the induced voltage
)/-The terminal characteristic of separately excited dc motor is look
— Aé Like series dc motor ~~

e is less than the no-load terminal voltage

Like shun dc motor.
~C) Slightly more than cumulatively dc motor
D) Like series dc generator -
/ﬁ-\What would happen if the field of dc shunt motors is o

e motor will destroy itself.
t will run at its normal speed
D) It will be stopped

ANSWER BOX

a—

Itage is more than the no-load terminal voltage

% A shunt dc generator driven at normal speed in the normal direction fails to build up
armature voltage because v Vye, #¢
A) The armature resistance is high gp= et @
B) The field current is not sufficiently high $

pened while it's running?
Ai The speed of the motor will be reduced ' i

3

(9,

2 4 6 [
ALClb L CALAIPI 15
VA" N




Elecirical Machines
3 Class Hours
Second Exam/ 20 Point
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CHOOSE THE CORRECT ANSWER AND WRITE IT TN THE ANSWER BOX

Bl Faculty of Engineering Technolog;

! Power Engineering Dept.

Instructor: Dr Mohammed Al Soud

BART A
For the linear dc machine shown in fig,if the battery voltage is 120 V,an internal
resistance of 0.3 ohm, the magnetic flux densityof 0.1 T directed into the page, and

the bar length is 10 m
Rin

el |
Y

_i- The steady state velocity at no-load is

©
£ 40 m/s B) 130 m/s
@20 m/s D)Y110 m/s |
2- If 30-N force is applied to the right to the bar. The induced Voltage on the bar
must be :
125V - B)115V
C)129 V D)139 V.
3- If 30-N force is applied to the right to the bar. The new steady state speed is
A)119 m/s 29 m/s
C) 139 m/s . D) 149 m/s
4- If 30-N force is apphed to the left to the bar. The induced voltage on the bar must
be
FAVITT Y B)121V e
Y131V D) 141V
5- If 30-N forze is applied to the iefi o the bar. The new steady staie speed is
A)130 m/s B) 140 m/s

C) 150 m/s D) 160 m/s @
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BARTB
6- The function of the commutator in a d. ¢ machine is
A) To change alternating voltage to direct current
-B) To change alternating current to-irect voltage
To change alternating voltuge to cirect voltage
D) To change alterating cuirent t direct currerit ' e
7- A shunt dc generator driven at normal speed in the normal d1rect10n to build up
-armatuie v Jiwge because
A The armature resistance is high
@ PThe field current is riot sufficiently high
There is no residual magnetism.
A+ b
8-For the flat compounded dc generator .
A) The full-load terminal voltage is more than the no-load terminal voltage
The full-load terminal voltage is equal the no-load terminal voltage
C) The full-load terminal voltage is less than the no-load terminal volta-
D) The full-load terminal voltage is less than the induced voltage
9 -The terminal characteristic of separately excited dc motor is look
A) Like series dc motor ;
ike shun dc motor
Like cupudatively de moior
D) Like shun dc generator
10-What would happen if the field of dc shunt motors is opened while it's runiung?
A) It will be stopped
B) It will run at its normal speed
C) The speed of the motor will be reduced
@l‘he motor will destroy itself.

ANSWER BOX
C cTB[Abwlc e B 0
B e ol ol T L %
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| Machines 08.01.2005 M 2deeSEm

21:Induction motor with Tmax =2,6Tst X1~ X2=1,5 Q:Find Ser,R3.then find
the additional referged resistance to be connected to rotor winding,so
the starting torque equal max .

d2: 3-phasé ,delta connected induction motor draws 43,3A line current
Developing 229,3 N.M torque .If the motor became star connected
With the same power supply what would be the line current and torque.

N

Q3: 3-phase sta;r'connec/ted induction motor ,rotor speed 1440 R.P.M
R2= 1,5 Q ,380V",]2=16A Find Tem, Tshaft neglecting rotational losses.

Q4: 4-pole star connected ,SMVA<.sync1n-onous generator V1=6,6kV, PF=0,8
lag. If Xsyn=2Q find Eo,voltage regulation and loading angle.Drow

the phasor diagram

QS : 2-pole star connected ,660V synchronous generator delivering 500A
With PF =o,8 lag and 97% efficiency.Find the torque.of the prime

Mover needed in this case. :
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Electrical machines Final exam 7/1/20i3 (3-hours)
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Q1) A single phase 2500/250 V, transformer has a maximum efficiency 0.96 when it
delivers 0.9full load at 0.85 power factor lagging, and has a magnetic losses 500 watt

)

D

(

Determi=a:- o -

a)The power at maximum efficiency ( fjma} and the rated power (4-marks)
b) the electrical losses and rated currents. (3-marks)
¢) The efficiency of the transformer at full load at 0.85 power factor. (3-marks)

Q2) A25 kw,250V,1600RPM, shunt DC motor has the following parameters;-
RA=0.25 €2, Rsh + Radj = 150 . The rotational losses are 750 watt. B
&) At 80% of full load find |the speed);the Electromagnetic torgié and the [efficiency,(4-ma
b)Find the value of the fferminal voltage|needed to supplied the motor to limit the starting
current to_2,5 times the full-load current 2.5FL , (2- marks)
c) Ifthe Rsh + Radj =100 Q Find the %peed of the motor at full load; (2-marks)

03)A4 3-phase, 480V, 6-Poles 950 RPM , Y-connected, wound-rotor induction
motor which produces loading torque 110 N.m on the shaft of the motor ,and the
efficiency of the motor is 0.9 . The motor has a resistances R1=0.502,R"2 =040

O
| and the stay lussos are 260 watt . Find:- _
a)The out put power ,imechanical powesr and eleciromagnetic power . (3-marks) i
Rl h)The in put power and the stator current if the cosp=1.85. (2-marks)
¢) The stator and the rotor electrical losses and the magnetic [osses . (3-marks)
d) The value of the resistance which inserted with sex 2s in the rotor cirewit which
makes the starting torque equal maximuim torque (2-marksd)

HDThe value of the voltage supplied the motor which makes the speed of the motor
equal the speed at maximum torque (Sc=Sr: ) | W (3-marks)

| 29

Q4) A V-curve of a 3-phase,480V,4-pols,
¥-connected synchronous generator is

Show on in figure (1).The generator has

a synchronous reactance Xs=2 Q (ignore Ra)
What is the generated voltage and
electromagnetic power and torque at

& i 31 7\O i B S [, il ) -
pﬁiﬁts (1an& &)l Ay ;;._;;;{5’) e ——— e e e

Q5) a.) Briefly explain the static stability operation of the induction motor
under load. (6-marks)
b) State the speed control methods of the induction motors. (3-marks)

Good luck » 7Dr‘ Omar Barbarawi
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Pl.l/\ = ,VT_:IT»_ L R L ! » . T oo
2500 =250 1, < 17 = 1004 r Dpgey = BRA-"
Iy = v = 250 - 1.67 A
Rant Rag; 150
L= ) + I,
100 = I, + 167 <> [ =93.3 A
) nd
i J :lﬂﬂ-SFL+ 67 =2 éa‘gﬂz 72‘-3 &
o . - = .
VT = E»;I - .Z:qRA I

Ol af Fl ¢ 250 =F, +98.3(0-25) < o T o ®
it OgFle 250 = E+723(025)@Eﬁ0m.— 2304 V

@ EAFL .. | | '
= fln o=, 2254 = 1600 o= :L
Eaozri ’703/:[ 2304 Magpy osFL —|1635.5 RPM

em = E;’OSFZ *I‘AD‘&FL = 230.4 % #3.3 = 13040 w

B e g !

Tm= Bu = 8040 = (1053 M|
e 27T (1635.5)
&0

Ret = B — Ry = 18040 - 750 = 17290 W

7= Re = 1712% [69 4]

Bn 25000




I =M e 25 I, = V¢ a=> 25(100) =M
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00
1 = T o -
100 = Iy + 2.5 & IA;.-z-=; £ |‘=|_| ) |
2 g0 = IagFl + 2-5% IagFl = ,“ o i
= V E_ ¥ IRA = L R B .
at Fle= 250 = [E, + ?75(025) a:> EAFL: 22546 V.
at 0. ?I—‘l gs 250 EA + 775‘(0 25):3_—_» E:wgﬂ —%‘}0,76 V-

E-,q,:[ N @ 2256 — 1600 .

E/’-QSF[ ' HO:‘.SFL - 23046 - ~-’70.-8FL=-.~

li635.5 & Pm |

Nosge =
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Faculty of Engmee_ring Technology

Electrical Machines : | ,
Final Exam ) ~ Date 4/6/2007

— s BT ]
e

@ A30 KVA, 3000 /300 V, single phase transformer has the following
~ parameters:- | ‘,
* Reql=5Q , Xeq, —-6Q , Rm=4K Q ,Xm=400Q and the active no
load current I,,, .=0.25A . Pmd at 0.8 full load and unit power factor the
efﬁcxency and the voltagc regulatlon of the transformer : (Ppmuriss,

&

@ A’30 KW, .)OOV 1800 RPM long-shunt compound DC generator has the 3
following parameters R,=0.25Q , Rse=0.05 Q ,Rsh + Radj —-100 Q
_and the rotational losses is 900 Watt
 IF the generator operates at speed of 1500RPM and at 0.7 of full load
Find the Vi, the apphed torque, electromagnctlc torque and the cfﬁcxency Lz :

8] ,
i ' Q3) A 3 phase, 660V, 6-pole, 50Hz, 975 RPM,Y-connected , squirrel-cage

R “induction mctor has the following parameters per phase - I
ol CRI=02Q ,R2=025Q ,X1=X>=0.6Q Rm=10Q@Xm=20% ,

" Pr,w,s. losscs=lKW
‘Fird at full load :-
1. The stator, rotor and the no load currents ‘ .
2 Pm ‘Pem , Pout and the maximum torque { ( P oyl
oo The generated voltage in the rotor at locked rotor and at run case if the ﬂux ‘per
poleis 0.0563  wb. (‘3 maric

Q4) A3 phase, 2-pole ,198KVA ,660V, A -connected synchronous gcncrator has
Xs=2Q ,negligible RA, and Prot=5Kw. |
If the generator operates at 0. 8 PF Leading Find:-
. The generated voltage Eo| 8 . , The active power and the applied

Torque.
2, TF the excitation current is increased by 20% with pnmc mover torque
- constant ,Find thenew E4| 8 , 1o ,and cos . (iom o ks )

Q5) a)  State the starting method and control speed of the induction motor
b) Draw the mechanical (Torque-speed) characteristic of induction machine

Claatd
Good luck

Dr-OMAR'AL-BARBARAWI




