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Question # 1 (10 marks) ABET outcome "/1”" Assessment

1.1 Name four methods of induction motor starting,
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1.2 Name four methods of speed control of induction motor. Show how the speed-torque C/C are

changed.
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Question # 2 (20 marks)

Select the correct answer for each

provided answer sheet.

of the following statements and fill the corresponding letter in the

Question Answer Question Answer
No. No.
2.1 AV 2.11 AL/
\D 22 b / 2.12 0{ 74
\/ & 2.3 A 2,13 L
N/ 24 A Vv 2.14 A
2.5 A 215 4 %
2.6 A g 2.16 5 o
1.7 C Vv 2,17 d Vv
2.8 d < 2.18 & ¥
2.9 ks gt 2.19 O v
4.10 d = 2.20 Y
e (1 hp = 746 W)

2.1 The number of poles of a 50 Hz, 3-ph 1.M. with a full-load speed 0f4720 r.p.m.is... F2s = Vs Lo
a. 4 b. 6 c. 12 8 >

2.2 When the applied rated voltage per phase is doubled, the starting torque of a SCIM becomes
......... of the starting mrc?uc with rated voltage. W S

4 c. /2 d. 1/4

2.3 A 3 phase 50 Hz, induction motor, has a full-load slip S = 5%. The frequency of the rotor
current at full load speed is ... Hz
a. 50 b. 45 &) 25 d. 475

S0 Py

2.4 The synchronous speed for a 3 phase 6-pole induction motor is 1200 rpm. If the number of
poles is now reduced to 4 with the frequency remaining constant;The rotor speed with a slip of

5% will be .... rpm. niairboo
a. 1690 b. 1500 c. 1750 1710
V20 «50 :\OU(-""P-\ \ove

G
2.5 A 500kW, 3-phase, 440 volts, 50 Hz, A.C. induction motor has a speed of 960 r.p.m. on full
load. The machine has 6 poles. The slip of the machine will be ...

@ 0.04 b. 0.03 c. 0.02 d. 0.01

2.6 The power factor of an induction motor under no-load conditions will be closer to ...

@ 0.2 lagging b. 0.2 leading c. 0.5 leading d 10
2.7 The speed of a squirrel-cage induction motor can be controlled by all of the following except ....
- a. changingsupply b. changing number @ changing winding  d reducing supply

frequency of poles resistance . voltage
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Question # 3 (10 marks)

SHOW YOUR CALCULATIONS
Provide the final answer for the following

" £ question.

1e torque speed characteristi i ' i

slip of the motor is 2,778 stic of a 3-phase, 440-V, induction motor is shown below. The full-load
s e e N R

%, and the rotational loss Py, 1s negligible.

3.¥ 5 B, T
3 The expected source frequency is / /\3"/‘\—/ \
= Bf?/*\HZ A FCs T
v, e
\/
[ 19 - &
\9/ The speed of the stator rotating field inrad/s is ... Bem =1
0=\ 3%.5/ rad/s v
: " eAAEeE T
Swyme
0 -\Qa o
?/ Thc e\chctcd number of poles of the IM is ... she
//“.
N/
/‘/-
3,4 The starting developed torque is ...
‘ Ta= 3200 /Nm
\/ A0Q ¢
3;3 The maximum developed torque is .... - g -
‘ - | o T T
T = [fo—jﬂ’ Nm . ,/l.\
v/ ¢ / \
A z 300 |- v
3.6  Theslip at maximum torqueis ... = 770 % ,/ \
Sm.n__- "C\L*(‘-‘l rd ﬂHGT-"";’ a0 /“
g = ‘-"&L':‘
L// _ 300 p} 2
T w0 :
3.7 The full-load developed torque is ...
Tp= 71 20 / Nm 100
|
0 Ll l
Vi 0 50 500 750 1000 1290 1300 1780 X0
/ rrgfl Ht‘h-n::nl ypeed, rimin .\J"‘
Thc_ full lOdd outp/ ‘horse power is $a0
P, / hp IM Speed-Torque C/C.
3.9  If therotor rcsisuyé is doubled, the maximum torque becomes ...
T:r..u o JC ; Nm
\ w4
n
/ Lkl e (@ ooein
3.10  If the number of polés is doubled, the starting torque becomes ...
'r“;: d')ub'P} Nm
/5 o 0)

%}
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Opestion = 5 (2

U marks)

SHOW YOUR CALCULATIONS

A 205-V. 60 Hz. six-nole V'

M A J 3Z. s1xX-pole Y~ heh S A . . p 4

with the foll “"'E't:--'--g- connected 25-hp design class B induction motor is tested in the la
VLW R e =

ratory,

Test { < 4
£ Voltage (V) Current (A) Power (W)

Frequency (Hz)

o Load

22.0 1200

60

Br'_r(’;_v':: L0y
__ Bhwched Rotor 64.5 2200

15

64

DO Resistance

S O [

TS e souvalent circuit parameters of this motor. R zll e Q
R e o

ukel-rotor reactance for NEMA-desi 2n motors

. ) : — ~ 9 )
— 58 .d c Wound Rotor | ¥ e 1365251
> e, - - h= \
Ky 0.4 s 0.3%,, 0.5% 5 | 3= -2029C ) -
0.5y, 06Xy, 07Xy 0.5%, | '
_ Ok, Ay DA pn [ X = / Q
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T nE g VA = Bk pX
had ?| X -Hf +r\1 . e ————————
yuestion # 5 (30/ arks) oL = i3, 2 S fat

SHOW YOUR CALCULAFIONS W [t:‘.?.vv.,_\ vl.»ll.\
\ 208-V, two-pole, 60-Hz Y-connec

ted wound-rotor ind i
e ol € “npy nduction motor is rated at 15 hp. Its equivalen

ey
yVviae
2~041 Q, Xm=150Q, Precs =250 W, Poope =

A -2 rA A\ 2

T——— R iX, R,
| ekt L P A e a4 fa o
P
1. | s

in . 5
= ) 00 0410 04T 00200
ﬂ; ECv.‘-,_

Ri=020Q, X,=04] Q, Ry =0, 1283, &

o pcl'?‘q

3. I-s
Py, E____O_(é__ V(. J15Q 3‘[,\’” § R_,l ) J

. -
v ER Fig. Q5
gk, -

Wi (®y aw2N -ty \

Foraslip § = 0.05, find

5.1 The motor speed in revolutions per minute, n,, 3. &\ w g m= 3y2s"" JAmT)
74“_: ﬁ | oy . . - .
2-= | The motor speed in radians per second, ),

:;—L:—- . = Wu7 =26 q./,"t‘ radss
53 | The LU\‘.‘/diLI’Tlep(.ddnLL seen by the source phase voltage, Z,, Zy=2.6 @c /; Lk Q
TZ”ﬁL line LUTI’Lﬁl I, L“'_"_riw‘ ’ﬁa\_ I= W.% e it Y] A
55 Thesuorcopperowes, P © 7oL~ R, [Par i

5,(1 In(. air 'dppl”(.r f) P VA - \‘)f vee

" ] SRS g "Su.,:”q Py= \-:m:z;c_"{ kW~

3203416
The pow er converted from clectrical to rnechanical iurm Py 2

T Rt abinloasidonkioann e WKitney | P17 "\ g W kY
5.8

The torgue induced. /1 . bac Ve (Tm 2 - = e Mm m S’
| B _q o _'_ Ny = p T ’ 3% J}‘,?_‘ “Iy .
59 | The r;ulpul pm crtorque, /2,

Oy » \}d A ‘D.-..., " Puur - \_’2“1 J'B \ _z/kW
7510 The load tr)rquc. T',, ‘ v b o S F : :

ik Ty= g t. G’"\‘ N.m
et

[

5. The overall machine cffici ieney, 1 "0:1‘_ gy n= E.('l- &'q 1 0
e — ,‘ NN — T —
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5.13  The maximum developed torque, 7 | 4 ” ) {/N m
T — ‘ ’ \, 1 g g . t\ T ey

5.14 | The slip at maximum torque, .:,,..,:3_94_‘!__,; Snaz
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