Q1)
) Eﬂ.lmu will occun ot Kfe=o0

Drous Twld resistance Line for
Reg = Rfy = 150n
Fm{hqx} = 222V

(b) Ta (rated) = 28888 _ ,,54
200

V-f fra‘feqf.,] = 200V
Rf = -f—-‘:j_ = Jédon

Kfc = 160 - IS0 = /Dn

() Ea

Ve + TaRg = 200+ loox 0.

= 2|0V

Pic = Eala. = 210 x (60 = 2/000 W

Wy = 1800 . or . 188.5 vad. [sec.

bo

T = EaTa _ 210060
/A (88. §

L8] Ao
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(e)

Drows Freld resistance, .Ei'nﬂ at Rf=1éon

At Vi=200v , If=1-25A
ohaay frg’a.uﬂ-fe_ ARC LoitA_
a verticald, Line AR = IOV
andl -ﬁﬁﬁ'&w'éaﬁ_ Aine. BT
where C s & waﬁnﬁﬁ an.'u-\,
Cuace

BC = 0.094 = If(ar)

AR = 28V
Ia = .
Foo full-ALoad , Comstruct triongle
axy such that ax= loV, XY= 0.094
Praws C c pma-ﬁ’be to Ao such +hat

Ceo is fm&mt to ’fhaﬂnef.'sncf'.'am_&w;e_ y, Rf =160

Draww A abec . This s +le .E’mga;{
A that will Fit inside Fhe

*'Ma.fihm‘.éa.ﬁﬁ-\. cuwe -and Teld resistomce. Line
as A abc

= 250 A

at C . A ABC s Same
AB = 25V = Ilabmax) Ra_

e -
L{MQ{JH Y = 158 A




(2 a)

1584

(&) Eo = V:E_ + Ta (.EL'!' ‘Q'FV)
= 200+ o (b6.1+ 6.04%)
= AI4V

Frow the THa.&h::fon:I‘.':m ClLave. :Far- Ea™= 2|14V

Nsv Lo

I
o { (AR)

Lt (etf) = t-2sA = If +

Nows Lilar) = 0.09A ot Futl- Loaol value oA In
( Fron, part lel )

Ve [y, = Ea = 200V — Frenm, magreds zalion

CLnwe. It = 14
Ner x lOD

- 4.09
fzen

Hence 125 = | +

= Nsr- = ‘5“".03 +wn5/Pnf€_



Q2)

(ﬂ‘l I“!m = 2o poo |

S g Y I

7] lov = avg
218Y
AV = T, R = loo xo-l = (ov,
V{_ = Zlo v
(L} 4T, = . Ngy Iq
$ +‘__HF_* = Jxle] =+08:125 4
200 I,
AVg = (oo (0-1+ 0-01) =11V, av,
e nigd-anele Aanga, v
LUK pides av, = 13v
Mmd ATC - ooag h LM
pouds o T fosistonee _
E % g E_) I_-H Ve ?{I/-L.q
V_{r = 214 v L]
e —
de_ = v
ﬁf‘?#v
i = lquv
Q3)
EEII'I'IUU' = 500 =100 x D-25 == 4?5‘?
Ealoog = 475 X - = 388.6 V
lal1100 = 100 A
lalson = 100 X —= = 81.8 A

1100
IR=V-E, =500-3886=1114V

1114
R= e 1.36 02

Reeries = 1.36 — 0.25 = 1.11 01




Q4)
(a) If R,; =100 (), the total field resistance 15 140 €, and the resulting field current 1s

v, 120V

- - =0.857 A
R, +R, 100Q + 400

F

This field current would produce a voltage E,, of 82.8 V at a speed of n, = 1000 r/nun. The actual E,
15

E,=V,-IR, =120V — (T0A)(0.12Q)=111.6 V
so the actual speed will be

E, 1116V

n= n, =
E, 82.8V

(1000 r/min ) =1348 r/min

(b) The output power 15 10 hp and the output speed 1s 1000 r/nun at rated conditions, therefore, the
torque 1s

. B, (10 hp)(746 W/hp) —Pl”N o
o tow 12N
@, (1000 t/mi ){erad}(lﬁrgm]
T R

(c) The copper losses are

By =I}R,+V:I,=(70A) (0.120)+(120 V)(0.857 A)=691 W
The power converted from electrical to mechanical form 1s
P..=EJ,=(111.6V)(T0A)=7812 W
The output power is
Py =(10 hp)( 746 W/hp) = 7460 W
Therefore, the rotational losses are
P,=P_ —PF.;=7812 W— 7460 W=352 W
(d)  The input power to this motor 15
By =Ve(I,+1;)=(120V)(70 A + 0.857 A)=8503 W

Therefore, the efficiency 1s

E 7460 W
=" x100%=———x100%=87.7%
8503 W

™




(e) Theno-load E, will be 120 V, so the no-load speed will be

E, ~_120V
E, ° 828V

(1000 r/mun ) =1450 r/nun

() If the field circuit opens, the field current would go to zero = ¢ dropsto ¢ = E, L = I,T=
r.s1 = nT toaveryhigh speed. If I, =0 A, E,, = 8.5 V at 1800 r/min, so

5
n =£n,, _20V (1000 r/min ) = 46,000 r/min
E, 5V
(In reality, the motor speed would be limited by rotational losses, or else the motor will destroy 1tself
first.)

(g) The maximum value of R ; =200, so

¥ 120V
CRe+R; 2000 + 400

F =0.500 A

Ths field current would produce a voltage E, of 50.6 V at a speed of n, = 1000 r/mm. The actual E,
15 120 V| so the actual speed will be

E, _120V

H= =
E, ° 506V

(1000 r/nun ) = 2372 r/mun

The minimum value of R; =00Q, so

v, 120 V

= = =30A
R.+R, 0Q+400Q

Tlus field current would produce a voltage E ,  of about 126.4 V at a speed of n, = 1000 r/min. The
actual E, 1s 120 V, so the actual speed will be

E, ~_ 120V
E, " 1264V

(1000 r/mun ) =949 r/mun



Q5)

(a) If the generator 1s operating with no load at 1800 r/nun, then the ternunal voltage will equal the
mternal generated voltage E,. The maximum possible field curent occurs when R ; =0 Q. The

current is

Ve 120V
R.+R, 20Q+0Q

F max

From the magnetization curve, the voltage E, aft 1800 r/mun 1s 135 V. Simce the actual speed 1s 1800
r/min, the maximum no-load voltage 15 135 V.

The mimmum possible field current occurs when R, =40 €. The current 1s

V. 120V

Ipo = = =20A
’ R.+Ry; 20Q+400

From the magnetization curve, the voltage E,, at 1800 r/mun 15 79.5 V. Since the actual speed 1s 1800
r/mun, the mimmum no-load voltage 1s 79.5 V.

(b) The maximum voltage will occur at the hiphest current and speed, and the mumimum voltage will
occur at the lowest current and speed. The maximum possible field current occurs when R,y =0 €. The

current 15

;- Ve 120V _
TP Re+Ry 200400

From the magnetization curve, the voltage E, at 1800 r/mun 1s 135 V. Since the actual speed 1s 2000
r/min, the maximmm no-load voltage 1s

E_n
E_iu_nn
EJ:£EJH_M{135 V)=150V

" 1800 r/min



The mummum possible field current occurs and numimum speed and field current. The maximum
adjustable resistance 15 R ;; =30 €). The current 1s

Ve _ 120V,
R.+R,; 200+30Q

F max

From the magnetization curve, the voltage E,, at 1800 r/mun 1s 93.1 V. Since the actual speed 1s 1500
r/min, the maxinmm no-load voltage 1s

E, n
Eflﬁ‘_nﬁ
1500 1/mi
E,=2E, =—""20(931V)=77.6V

" 1800 r/min

Q6)
SoLUTION When 7. 1s 5 A and the armature current 1s 50 A, the magnetomotive force in the generator 1s
F,_ = NI, —F,, =(1000 turns)(5 A)—400 A -turns = 4600 A - turns
or I =%, /Ny =4600 A-turns / 1000 turns = 4.6 A
The equivalent mternal generated voltage E_  of the generator at 1800 r/nun would be 126 V. The actual

voltage at 1700 r/nun would be

E,=lp, =1000Umn 0y 119V

47 » % 1800 r/min

Therefore, the termunal voltage would be

V,=E,~I.R,=119V—(50A)(0.18Q)=110V



