1) We are given :

P = 6kW

U =120v
n=1200rpm
R, =0.2Q
R, =100Q
I, =0.8A
R, =2Q

a)

b)

2) We are given :

R, =0-150Q
n =1200rpm
U, =120v

K@=

E. = K,$27
al a¢ 60

Ra
: YAYA%A
Rfw
(t) Ea
E,, = Ky, = K g2rt, =K g2 =
60
Eana - 114
an(1;=0.8A)
= =0.907
Zﬂn—” 27 —1200
60 60
M _0.907-27-29 _7ev
60
I, = By __ 76 _ 34.5A
R,+R 02+2
T =K gl =0.907-34.5=31.33Nm
R =R/ 17 =2-345" =2380.5V
:’ Ra
VWW——

it

Rfc

Rfw




120 120

100 Q

Iy i =————=0.48A, I o = =1.2A
’ 100+150 ' 100+0
From the given characteristic table:
93-79
om0 = 79+ (048-0.4)- “=— = =90.V B et -124 =125V

b)

Us =1 (R +Re) =11 Rg, + 1R

't (e,1000) =1A (from given table)

U,-I(R ~100-
R, =1 1" _120-100 1:20Q
I f
P=U-1=1, =E=M=5OA
U 120
U, =E,-I,R, =120-50-0.2=110V (no armature reaction)
Ly =1, — I (ar =1-0.1=0.9A
U, =E,,00m — R = 114+%(0.9 —0.8)-10=107V (with armature reaction)
3) We are given: I
Ra
—>
VWWA
n=1200rpm T
P =400W atn=1200rpm " (J_D Ea - RS
Rfw l
<+ Uf —>
a)
I, =1A, Ear,an =120V, I, =50A (from previous solution)

U, =E,—R 1, =120-0.2-50 =110V
P =U, 1, =110-50 =55kW
P P

0 (0]

P+P. P+P +tRIZ+R,I2

rot

_R_
77 Pin 0SS

=P, +R,12+R,1? =400+0.2-50? +100-1 = 1000W
1 =84.6%



b) We are given: n =1500rpm

for n=1200rpm, P, = 400W

= for n =1500rpm, P, = 1500, 400 = 500W
1200

ot

for n=1200rpm, E, =120V

= for n=1500rpm, E_, = 1500 -120 =150V
1200

U, =E,—RI, =140V
P =U_,1, =140-50 = 7000W
P, =500-+0.2-50% +100 = 1100W

7000

n=————-100=86.4%
7000+1100

4) We are given: <+

P =20kw %
Ra
U =200V % e

n=1800rpm
R, =0.10 <+> .
R,, =1500 T
VW I
Rfw
a)

U, =U; =E,—-RJ]I,
Uf =If(RfW+Ra)
I, =1.25A, U; =UT(rated) =200V =U;

U, -1,R,, 200-1.25-150

.= =100
I, 1.25

b)
Te = Ka¢|a

uT



E, —K gw= K g=o— s
w

U, =E,-R I, =E, =U, +RI, =U, +R

Ea:200+0.1-M:21OV , 1, =100A
200

210

Ka¢ = W :111
2r——
60
T, =1.11-100=111INm

P =T.-w=T-27 1 =111.27. 239 _ 5 09.10w
60 60

OR
P, =E,|, =21000W
R

T, =—=111Nm
w
c)
I, =1.25A=> || ey =1.25A
B no-toa0 125 = 214V
E.untoag 1250 =Ur +1,R, =200+100-0.1=210V
fromthe graph = for E, =210V |,; =1.15A
It ary = e acway — 112 =1.25-1.15=0.1A

d)

|, =0.1=E, =25V (from the graph)

Ralamax :25\/

1, =22 _250A
0.1



5) We are given: . - It

l la
U, =230V
I, =200A Ra
n=1200rpm Rfw uT
R, =0.2Q
(i) Ea
v
T
a)
E,+RI,=U,=E =U -R|I,
E,= 230-0.2-200 =190V
b)
P, =500W
Te =Trot +TL :>TL =Te _Trot
ElL=Tw=T, = E.l.
W
Prot _TrotW:Trot = o
W
T =1(El,-P,) wherew=2""
w 60
T, = m(wo -200 — 500) = 298.42 Nm
60
c)
R, =115Q =1, :i:@:2
R.,, 115

P. E.,-P, 190.-200-500
P Ul 230-(200+2)

807



6) We are given:

<4—f 1t
l la
P =10kW
U, =250V Ra
n=1200rpm % Rfw ut
R, =0.25Q
©-
\
J
a)
P 100000
U 250
E, =U, —R 1, =250-0.25-40 = 240V
P, =E, -1, =240-40 =9600W
T, = & where w= @ =125.67rad /s
w 6
L1 220 e
125.67
b)
I, =4A
Te :TL +Tr0t
Pe = I:)L + Prot

TL =O’ PL =O:>Te :Trot’ Pe = Prot

E,=U, —R 1, =250—025 4=249V
P =P =E,-l =249-4=996W

Eq
Eq = KOw = K9 = — = —— =191

= = 249 =130.4rad /s
K¢ 1.91

A CLLYEN N, = 00V _1944rpm
60 2r

E,, =Kow, = w, =




