3-1.

The following information is given about the simple rotating loop shown in Fignre 5-6:

H=08T Vo=24V
I=05m A=0410
r=0125m ar=250rad/s

{ex) Iz this machine operating a2 a motor o a generator? Explain,

(B) What iz the current § flowing info or out of the machine? “What iz the power flowing into or out of the
machine?

{o) If the apeed of the rotor were changed to 275 radfs, what would happen to the current flow into or ot
of the machine?

(ef) If the apeed of the rotor were changed to 225 radfs, what would happen to the current flow into or ot
of the machine?
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) Ifthe speed of rotation wof the shaft = 200 radss, then the voltage indueed in the rotating loop will be
£pq = 21IB @
8y = 2(0.125 m)(0.5 m) (0.2 T)(250 radfs)= 25V

sinee the external battery voltame o only 24 W, this machire iz operating as a generlor, charging the
battetry,

(b) The currenl owings oul of e madiine is wpproxioalely

otV 25V -2V
A 0.4 £

(fote that thiz value i3 the corrent flowing while the loop iz under the pole faces, When the loop goes
beyond the pole faces, g, will momentarily fall to 0V, and the current flow will momertarily reverse,

Therefore, the average currert flow over a complete cyvele will be somewhat less than 2.5 4.)

(c) Ifthe speed of the rotor were increasedto 273 radi, the induced voltage of the loop would iherease to
£,4 = 21IB @
£t — 2(0.125 m)(0.5 m) (0.8 T)(275 radfs) - 275V

and the current flow out of the machire will increase to

izeﬁ—Vsz 213 - 24% _875 4

R 0.4 L

() 1fthe speed of the rotor were decreased to 420 radfs, the indieed voltage of the loop would fall to

£pq = 21IB @
6y =2(0.125 m)(0.5m) (0.8 T)(225 radfs) =225V

Hete, g, i less than V., so current flowes into the loop and the machine is acting as a motor, The current
floww itto the machine would be
V. —e 24N AV

AL —375 A
R 0.4 0



Aneight-pole, 23-KW, 120-¥ DT generator has a duplex lap-wound armatire, which has 64 coils with 16
turne per coil. Its rated speed is 2400 r/mirn.

(a) How much flux per pole is required to produce the rated voltage in this generator at no-load conditions?
(B
(e
(e
(e

What is the current per path inthe armatre of this generator at the rated load?
What is the induced torque in this machine at the rated load?

How marty brushes mst this motor have? How wide must each one be?

- =3 - =T

If the rezistance of this winding is 0.011 L2 per turn, what iz the armature resistance R, of this
machire?

SOLUTION

7r
s E. =Epo=— o
() L= Eg zm“ﬁ

I this machine, the mimber of current paths is
a=mP=(2)(3)=16
The mmber of conducor ia

Z = (64 coils) (16 turns/eoil) (2 conductors/tum )= 2048

The equation for induced voltage is

E, :Eqﬁm
a0 the required fhux is
2048 cond || 2 pol i
[ cond)(8 poles) #(2400 t/1min) 2rrad 1 tnin
272(16 paths) Ir  60g
120 = 40,960 ¢
¢ =0.00283 Wb

120 ¥V =

(B]  Atrated load, the curtent flow in the generator wonld be

1 =25 sa
120V

There are g = m F=(2)(2) = 16 paralle] current paths through the machine, 20 the current per path is

I:I—A=—208A=]3A
c 16

(c)  The indicedtorque in this machine at rated load iz

ZF
—— 0,

T .=
R



3 [2048 cmnd][% pr::u]es:l
Tt = 2216 paths) (0.00253 Wh) (208 A4)

L= 993 N-m

(ff)  Thiz motor must have 3 brushes, sinee it iz lap-wound and has & poles. Sinee it is duplex-wound,
each brsh must be wide enough to stretch across 2 complete commutator segments,

fe)  Thete are a total of 1024 turns on the armature of this machine, 20 the number of turmns per path is

Mo 1024 turne

= & turns/path
® 16 paths P

Tte total resistance per path is Ry =(64){0.011 Q)= 0704 &, Since there are 16 parallel paths through

the machire, the armature resistance of the gererator is

0704 02
g paths

=0.044 £2



