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1. 1A5999n5naWA57 ( DC Machine) 1oty fduaimas( DC Motor) iA3aeniila
IwwWa9 (DC Generator)

2. 1a5999n5nalniad ( AC Machine) 19U taduainas( AC Motor) A3aeniila
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Electromagnet

Electromagnets are usually in the form of
iron core solenoids, The ferromagretic
property of the iron core causes the
internal magnetic domains of the iron to
line up with the smaller driving magnetic

HyperPhrysics™**** Eleciricity and Magretism R Nave

field produced by the current in the [ride
solenoid. The effect is the multiplication
of the magretic field by factors of tens to Madnetic
even thousands, The solenoid field field
relationship is concepts
B = ,-'c,u!”nf where Ll = k,u.{]

and k is the relative permeability of the
iron, shows the magnifying effect of the
iron core,

o Back

http://hyperphysics.phy-astr.gsu.edu/hbase/magnetic/elemag.html#c5
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4.1 g9uvsznay DC Motor/Generator
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Figure 16.9 Rotor assembly of a dc machine.




Field Windings

Commutator
& Brush

Armature Core and
Winding




UDLADSSOLLYILANLE

UIUIN &

i

ABUNALANDS

VINAIN

WULAANAN2S



4.2 nrsmilgadusesulnia (EMF) Ty DC Motor/Generator
Fvisuwiln 2 92 1 yadezy (s 1=0)
e E” = B(2L)V = (kug/ A)2L) (@, R) = 2k uLR/ Ap .

g1su N vg

E. =@2NkulR/ Ao, =K@, oo, (1)

o K Aedrnsiidmsuueaimasusiazia (Design Constant)

uaz @ = 2770/ 60 e N Asparuusasoudourii (rom)
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4.4 nasa (Torque) & Mad (Power) lu DC Motor/Generator

gmsuvidn 2 92 1 vanigy

Td* =Fx2R = BLIa(ZR) = (k,u¢/A)(L|a)(2R) =(2kulLR/A) ¢ I,
a1915u N v

T, = NKULR/ AP0, =K Bl covvveooererecereerrrcr (5)
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5.2 uainaINIuansaLuYaynsy (DC Series Motor) ¥aaam Armature uag Stator
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#9879 DC motor nameplate

——— o _.
ARR EC82MN 1163
Motor Sep. 06-1995  IEC 34-1-1969 N 3 Omax ;
Type DMP 112-4L No 1124 01859 o~V 4 ML | &
12.5 kW 1500 rimin )
Duty S1 Ins. Class F
Arm. 495 v | Am. 29.9 A
Exc. 300 v Exc, 218 A
IP 23S ic 08 IM 1001
Cat.No. FR 159 101-1A l 1235 kg
MADE IN FRANCE FABRIQUE EN FRANCE
e VIANN. &Gy (€
Im Neuen Felde 88-90 Notor number EN 60034
D-20525 Uelzen Fi WA, W-winkelmann, com
/ Motor type
DC-Mot / GMFZE 100/2 e R O ;
.. 28 her Motion ¢ ¢
220 15,5 — ,
28 8-11500-15-Y-560/XN
3000 18 [30103-N
excitation s : :-'a'»:. Nm IP 65
ins.class min-!| Iso.-KlL F
KV | =

 £1.0%°
= 4 o ~
A




A29E4 1
A19UALI DC motor YA 2 poles UM 3.0 hp 120VDC fiBluu shunt motor AN
Design constant k.=153 iilauatnafinssifuiifianuindnszudlaiirguainas
25.0A AMUAUNIUB NSRS 0.75€Q wag flux/pole=10.0 mWb nszud field
winding A1 1.20A 91AMUSILAZNDIAVIINDLADS

Ea — ka¢a)m
@, = 5 _ 102V =66.9rad /s
kg (153)(10x10°)
60
N=w,| — [=638 rpm
P = (3@)(%) _ 2.24kW ( zyzj P
P .
g =——= 2.24KkW =33.5N-m
|,=1—1, =25A—-1.2A=23.8A o  66.9rad/s

a m

E, =V; —I,R, =120V —(23.8A)(0.75Q2) =102V



o/ 1
p1ADENg 2
= [ a\ a = o a Yy < = [
wsasnalniinszuansunTamilegniuinfeuliindnuiiiasaunsil 1800rpm I
w5 V, 19 115V Tuvazindslianelnan anduduainganelvan IANTSLEDLULIRDS

16 40A wazdnuseau V, Iel 100V asu1An Design Constant k, nasafunsvyu T,
LAZANAIUNIUENNRDS R, MvualiaLdunswiwansaud ¢ =150 mWb

\V Load

R =0.375Q

iiadslaifingse iadalvamdly

|
60 | =2448 N.m
L=1,=0> E, =V, :
E : IaRa = Ea _Vt

-k, =—2 =115/(150x107° x188) !

e i (E,-V,) 115-100

: _ _

1
1

a
Ia

= 4.08



A98149 3a

UDLADINTLUANTIVUIA 220VDC ABUU shunt Aanszua 10A A1 1800rpm A

AruniuauRasidu 0.2 wazarudruniuvaauiuiiai 440QQ.

3(a) NINISANLNATY

NV pu—
I Rf Ra It
fy VLo
t
E
Field| A a

O

+
=220V

Vi 220V _
R, 4400
l,=1,—1, =10A—05A=9.5A

f =

E, =V, - I,R, =220V —(9.5A)(0.2Q2) = 218V

P=EI, = (218\/)(9.5A) =2.07 KW

e

O

27n  27(1800)

@, = = =188rad /s
60 60

T, = R = 2.07kW =11.0N-m
@ 188rad/s

m



Q/ 1
FIADEN 3b
3(b) UIAULSITOUULANTUADNLRDS tilanasallasuuasdy 20 N-m (auud 1
nszudvasvndunliiuasunlag

l,=1,+1, =17.3A+0.5A=17.8A

Ea = ka¢a)m
E.=V - R =220V —(17.3)(0.2Q2) =21/
k.6 = B _ AV 16 oo (17.3)(0.22)
@, 188rad/s c
@, =— _AnN =187 rad /s
Ty =k,4l, kg 1.16
|, = To _20N'M_ 4754 n =92 _1 79x0° rpm
k ¢ 1.16 27

(ALLHAUIAMULSIVDY shunt motor
wWasuulastsguin)



Exercise

m = 1200 rpm.
Determine 1) voltage applied to the armature, developed torque,

developed power . 11) Repeat with N, = 1500 rpm. Assume same
I

a-

1)A de motor has R, =2 Q, I.=5 A, E_= 220V, N

2) A separately excited dc motor with negligible armature resistance
operates at 1800 rpm under no-load with V, =240V ((rated voltage).
The rated speed of the motor is 1750 rpm.

1) Determine V, if the motor has to operate at 1200 rpm under no-load.
1) Determine ®(flux/pole) if the motor has to operate at 2400 rpm
under no-load; given that K =400/7.

i1) Determine the rated flux per pole of the machine.



