Solutions HW4
EE306 171

Solution Problem 1

a) Machine constant K,

H=15mwb Z =320 P=4 a=2

320 x4
Ko = [l = -~ lpsoh
LANa LN K2
b) Generated voltage E,
Ec,\ - Kaﬁ W m

-3
-~ 10504 %15 X0 x 150XAR
6o

E.= 189-74 WV

¢) Conductor current I

Qing | The anmadwye U wowe Connetted

Conducty (ument Te= Ta = 1254

&N

d) Electromagnetic torque 7

/'l\e: Ka¢ 1&
-3
= 105 04 X 1 X0 X250

Te = 3Q3-99 N-m™

e) Power developed, Py, by the armature

Pdev = Ealq

= 199-F4 % 2SO0

baov = 4'443% kw
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Solution Problem 2

I, .
+
Ia

Ry 010
Y

80 0 +

Ea

=)

(a) The maximum voltage will be generated at the lowest value of the field circuit resistance,

R = 0. Draw a field resistance line (see Fig. 3 provided) for R¢= R, = 80 2. The maximum
generated voltage is

E, =111 volts

(b) Vi=E,—I.R,
~E,
=100V

Draw a field resistance line that intersects the magnetization curve at 100 V (see Fig. 3
provided). For this case,

Ir=1A

100
R¢= I - 100 Q =Rpy + Ree

Rg =100 - 80=20 Q
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Solution Problem 3

—p=t,  Shork Fhunt  Compound ?-engrm(-y»p-
We200Tpmm , Ry - 250, Vi =250V R{ol2e,
Re= 5.0, RezooSs2 o = 82/ Rut= 25kw

Jt
a) B vl + Pou,t; QSkW
- 9,052
~ W *-‘2?;& | 200
=125 B = 12§.£=6ny
(>

'YL:- Prst vc.\d.oz =) Pu‘n.: Pw—t's 25 = 50"'}88 kW

m 0, 82

Pos Tiaw o Tfa=  Pon_ 30,48Rx1S _ 224 Aln

| w - 125,66
5
o B BT T Ay Pm/,g, %ﬁo; Joo A
,, Eaz \/_}g ita B s \;l(’=”\/l;+ Itxﬂs ._.0,150+@9(Q&§J
Ng = 255Y
I{ " Va%ejc = 155/‘2_5 ;Zo_‘tAj , %;.4- = 2.04 + JoosloZ/ao}

laz r2.098 | . 3554 (108)(002) = 2652692 V
Blov = (249.2048) (102, 02) - 27 26945 Ko/
T dev _-.M-Bwﬁ/q;)‘;-@_?,%ﬂ,_éi/ 1,2.'5...4:(1);
Tdw= 21701 N.ow
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Solution Problem 4

DC Shunt motor

Ra=0.1 Q
R~=120 Q
V=120V
L[=41 A
Vbrash= 2 V

om =200 ras/sec

a. I, =I,+I,
v _ov_

t

p=t= o
R, 120Q

I,=1,—1,=41-1=40 4

V.=E +I R +2V
b. E =V.-I R -2V

aa

=120-40*0.1-2=114V

Pder:Ea *[a
=114*40=4.56kW

_ %
Pde\' _Tde\' a)n

/]

r P 456K

o 200rad/sec

m

=228N-M
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Solution Problem 5

()

T=kyXOxi=k;x i

Ty _i

T, 0.5 = ==

i =0.5x75% =2812.5
i= 53.03A

(b)

E,; = 600 — 75 x 0.5 = 600 — 37.5 = 562.5 V

Es, = 600 — 53.03 X 0.5 = 600 — 26.52 = 573.5V

n, _ 5735x75 1.44
n; 562.5 % 53.03 '

n, = 1.44 x 500 = 720.97 rpm
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Solution Problem 6

d— T
hY +
ISH R“llq
(b)

No -Loed ope/’rft_'h;na Condidion '~

g .  Peany =P4eY AN
o = B 7228 652 €0 ' ogpla
=Nxiu |
tor= Penv = Eb.NL’I“lNL '—‘]\;——T‘W
A 1% Proech  Feove Petray
Given  T_ nLZ R \/__:l
o Frotadion
V
IQH;NL’: _,‘;_ = Q_,L}_O = QA
Reh |20
=) ja)l\)L: .lL,NL" J—f/ﬂ,l\”. = 94-3 :-:1}/:"
By kvi,

Eb;NL -
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NOw Prot = Eb,NL' 10)‘\1“'
e 3IFq4 xF

oy = 16653 W

- (0]
=) T,L," (9’_.__)“0 50 A
240

Now, Ephdent) 0
Pin— Pey T
- S %o
({) n
a —nab >
(2000 — L6652 X160
o \Ro0d — P T
1 2000
,\_ v); F6.36 7
T ——— P:
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Solution Problem 7

@)

SoLuTioN At no-load conditions, £, =V, =240 V. The field current is given by

V, 240V 240V

= = = =0.960 A
Rg+R, 175Q+75Q 2500

F

From Fig.5, this field current would produce an internal generated voltage E,, of241V ata speed

n, of 1200 r/min. Therefore, the speed n with a voltage £, of 240 V would be

n
n,

n= £y n, :(Mj(lzoo 1/min ) =1195 r/min
241V

(b)
SorutioN At full load, the armature current is
1,=1,-1.=1, —L:HOA _ 240V =109 A
‘ R, +R, 250 Q

The internal generated voltage £, is
E,=V,-1,R, =240V — (109 A)(0.19Q)=2193V

The field current is the same as before, and there is no armature reaction, so £, is still 241 V at a speed
n, of 1200 r/min. Therefore,

n=| Lo |, =[ 223 Y1200 t/min) = 1092 r/min
E 241V

4o

The speed regulation is

SR :MXIOO% _ 1195 r/min — 1992 r/min 100% — 9.4%
ng 1092 t/min
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