Homework 6
EE 306: Electromechanical Devices - Semester 161

Ref: Principles of Electric Machines and Power Electronics, 3" Edition

Solve the following Exercise Problems from your text book (Page 271):

Problem 5.3
Problem 5.6
Problem 5.7
Problem 5.9
Problem 5.12
Solution Problem 5.3
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Solution Problem 5.6

(a)y Ns = 120x e = 1200 rpm
&

S

200~ L1406 . 0.0S
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fuc s = g,

i) tzS = 8t1 = N T

208

Eas = 0.05"(3%'* 3 il .

.

= B8.05 x Lo = 3”6

“Wils htepet fo adedn — 1200 P
Taverted, induction Woter

(b)

(i) epposite
E’S=SE’=5QE-L=O

ur)

S =

fro0 — Il &Y% - .03
/200

Esm 6.03%2% 328 =22 V

'f, = 0.03x go = /(-8 H&

Solution Problem 5.7

(a)

(b)
(©)

(d)

Pag = Pin — Peore — Peustator = V3 X 460 X 25 x 0.9 — 900 — 1100

=17926.2 — 900 — 1100 = 15926.2 W
Pmech = Pag — Pewrotor = 15926.2 — 550 = 15376.2 W
Pour = 15376.2 — 300 = 15076.2 W

HP = 15;’47:'2 = 20.2
Eff = % X 100% = 84.1%
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Solution Problem 5.9

(@) ng= “°2"6° = 3600 rpm

— 3600-35%8 _ 0.015 or 1.5%
3600

20 x103
dev ™ 3546/60 x 2m 53.86N-m

n = 1800 x (1 —0.0345) = 1737.9 rpm
(c) If torque is doubled, slip is doubled,
s =0.03
n = 3600 x (1 —0.03) = 3492 rpm
d T=2x%x5386=107.72N'm
w = 3492 X 2n
3492

P=T--w=107.72 X?X2nx10'3kw=39.39kw

(b)

Solution Problem 5.12

Pout = 2.5 X 746 = 1865 W

ng = 120: 0 = 1800 rpm
1800-1700
S = _18T = 0.0555

Prmech = 1865 + 150 = 2015 W

2015 2015
1-0.0555  0.9445 21334

P.,» = 0.0555 X 2133.4 = 118.4 W

Py =

118.4

3xX1,°R, =1184W > I, = =

= 39.73A

~~End of homework problems~~
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