it Jo

Ll 00l 3l V-A IS sl lgo dil> 550 0 45 Sledls] (\ﬁm

B=08T v, =24V
1=0.5m R =040
R =0.125m ®=250rad /s

Ao sl §91 55 b Conl jeige dile pl (I

el Sy |y edile (2955 b (09,9 Ol e |y edle 40 (25,5 b 60959 1 > (0
T0S oo (S i 4z miibe (29,5 b (8395 (b2 o STSrad /s & 535, Loy ST (2
TuiS o0 (G ymets a2 udle 529,50 b (699,9 L, o 2251ad /5 40 yg5 9, g s S

@



G Gl publo Jaluno g puiss I \0F

Current into
c-d page
B
~
~ Current out of page
N Fed ina N

®
:) o F ab, ind 8
\
~
r ~,
L,

a-b

)

9985 o0 dmulxe 5 g0t Slgo dil> o SN 5Ly il 2507ad [s jema )90 Cas e ST (A
e..=2rBw
e, . =2(0.125)(0.5)(0.8)(250) = 257
DL L 6Pk g aS e oo il Dypedr pdle (ol 24V LS 5L (25 5y Gs7
S e
i Sl ol edle (o295 Gy (@
e,,—V, 25-24
R 04
e dil> a5 Jloj adly Cdad lag, ) adle a5 cudd (SBg by Jlade (o) &S S 4z
Dybse Sep alie jsba 0byz g dwyoe OF 4 GLSU jsba e, ails Cdad slag,
A el 254 5 aS (JolS S S5l oSk o)l Lz cnl e
abee Gl 5 lade 4 ddl> Sl 5y b Gl 31 275 rad [s 4 4535, ey S (2
e, =2riIBw
e, =2(0.125)(0.5)(0.8)(275) = 27.5V

=254

i =

o GRS 5 Sse Hedile ) 655 Bl 5
e -V, 275-24
R -
e,, =2riBo
e,, = 2(0.125)(0.5)(0.8)(225) =22.5V
Joe )5ige ety (edle g ol WSep Glyx Sex rlple el Vil S e, el o

i= =8.754

Vy—en 24-225
R 04

=3.754

i:




DC slaguislo Jyiol - @ik Juad

el osal 15 50 s S i 5 el 53 45 YA JSE B0l etle DL (BEA)

B=10T o alolé jo
1=03m Sy )5 slagks Job
r=08m oSy slad
n =1700 r/min > Seluoly

00 b2 e 2 Ceila w‘ ).z:.aﬂ (o

sl e 1) dle onl SlacSog )l 50 51y & D 5 o5l (2

Canslia €,3 o el §| Sl yz 4 w095 et roile nl slaaill & 10Q Cusglio Sy 51 o
S 50 by ol e o |y (S

1 Dead /

/ \

Given: B = L.OT in the air gap
! =0.3 m (length of sides)
r =0.08 m (radius of coils)
n = 1700 rimin

PR Lo 4 by o JSuib P-A JSi

Lines on this side of rotor

— — — — Lines on other side of rotor



S Sl aible Jalmo & pakis E DA

S ol slnl a5 col Jate jeiligeS 51 aloaskad 4 Somy o slil &5 bxl I (W1 ga
RGOS ZLI0W) o SUPOUWILINY IPTCINA I 1))

)08 075 edle al eyl 55 s Silge e 50 (0

49 cate N ocdad 5 50 g 515 15 ol Cute Y Sogylar @ s X Sigyla 0 55 (2
ol dio 310 G 4 g Cute S dad 5 10 g Axio g oo

Sl g2g )l 0.04 Q Coaglio S 0 a5 Gilge o 95 30 dle ol jo Sory ke (0
bl plpy R, JS Canglie oplplio

_ (0.04 +0.04 +0.04 + 0.04)(0.04 + 0.04 + .04 + 0.04) -0

4 (0.04+0.04+0.04+0.04 +0.04 +0.04+.04+0.04)

g o damlne g Oyg0a uile sades Ly (o

08Q2

ZvBl  ZrwBl
ATTd T a
cile cpl 5o Blo, 16 .05l (g5ldg lacdad o slasola wanlacdad 5 0 lagola slaws Z a5
(omile DMl @ dzgi L 00,8 oo 18 acdas 5 abiod o 0 B 120505 ¢ o)l S92y

E

toa,ld plpls ccwl 2 =17007/ min
m:(1700)26%=178 rad/s

_ ZroBl _ (12)(0.08)(0.3)(178)(1.0)(0.3)

E
4 i 5

=256V

g dmle g O jg0d 5 wile Ly g
E, _ 256

I,= = =2.544
R,+R,, 008+10

L ol ply 50 Jol> W jgliad (g

_ZrBI, _ (12)0.090A025H _ yeon L i NS

ind
' a 2

Aoles 5l cols Cdl> (e, :E-(éa)) lgs oobus dil> Gy W 5Ly ol oS Cul | A
T e
ol (B, =Ko S dc ol o oo Wl 5lly seges
ipald ool oo adl> (ol cnl K =% oS E, = Kpo dolas 5l oolaidf b g
Z =2(3)ls 5925 502 Y)

P=2(@,lbosgdad )
a =13, 5929 odle )3 ()2 me SO

el onlale
K 2%2 22;:51 )

RN



DC s yuible Jguol - @iniady Jrod

= ede cpiile jo 0ot Lall 3Ldy egee adoles 5l oS ey, =£¢a) dal, plplo
7

2|
Gy €, =— g il 5l ool Jlgs dil> o oo W 5Ly (Ko g)le 4ol E, = Kgo
Vs

25l Gl 4 el bl jo sl 1004 o (b by g ol cdad Bude ile S
il ool e (7 5 2055 sl (o ol ol (A 1 2ol e S5149,35 (0 e
il ool (geil> Zrm ;o (Al g
a=mP =()B)=8 s;lys sl ymo dlaws
2 bz ol ool lacdad slasi b by (Sl jne sl el (5l (e 0 S0
Lol ply e
1, 1004

I == =12.54
a 8

i, 2U50 ol (e o (@
a=mP =(2)8) =16 (5350 sl s oltes

Lol plp e 2 00 by ulple
I = I—A = l(M =6.254
a 16
o510 ool g0 (xS (Z
a=2m =) =2 5350 sl s Slss
22 50 ol e )8 3575 Gl ln Sjlee e 93 0)lgen ool (250 (e S0 S

=1 =—102A =504

—4%
a

(J|Qi T S| 3,00 5g>g odad 12 piile &_)%A)T)Q ob= 6}‘9-‘1—:—*—44-3-?( )
il 2b)lez 250 (0 5 @b sl (z (7se Ssil> (o wslo il
b el ply ool (g9al> ommmem )3 (S5lpe (S e Slaus (&l g
a=mpP =(1)(12) =12
L el il 2U5S (5o (T 53 Slae S e Sl (o
a=2m=(2)(2)=4
b sl ol obdw Gsal> rupaw ;0 SHlge Slo s Slass (z
a=mP =(3)(12)=36
b ool 2Bk a0 e ) Silpe 1B e Slas (0
a=2m=Q2)4)=8



S sl yaile Jolusa 4 pubi

alior cony 5 Ay b o9 ge o S0 IS 4 S8 S Sl de (nile y3 oS |
B =EJd, =7,,0

SS al |y EL T, =1,,0, dda)l, (F4-A g YA-A OYolsae) 7, 9B, &¥olae 5l eslazul b
SlSlSe olas ol Lo 09, 0 0 31 s ooy alais 5 45 (S0 S0l s 08 ol siny)
(098 0 Hlauay dhals Hlan jo aS ol
Selise Sy iy dlal, Sl alse alols j0 ad has ol ofa

Foom =E I, M
el (V) day 0 B, =K g dal) 6,085 L

B =Kga), (V)
S oo el (1) dlal) & j50a 1) (V) dla

P = (K@l oo (V)
e oty (F) dal; (V) &y o 7, = KB, 6,138

=7

conv ind

® )

ol sl 253 il e shls 25KV 5 1207 oikad cata de Lgil55 S (M=

foiS g |y 095 (ol sy )k Tl it jo 5ol U el ¥ dab ja y0 (6L 4z (Al
Sl jodz 5531535 (ol L 50 20T yns 52 s> (o
fowl jaix b b o Gedle 50 0uls I ,3bsS (z
Casl iz wb plaS e (e Tl adls Sog)l> wiz Wb el 35 cnl
Sl yaiiz Gadle yzxee,l Caoglio il 0.011Qdal> 1o 6l 4 e (n! Cwglia 51 (o
ol @ 5y o)y (il g
E, =K¢a)=22—£1¢a) ()

b Sl Rl (jlge Slo prane Slasd cnl by cial (QU9d S9il> g5 5| (e eile 00! 5o
a=mP =2x8=16
sola slass cplplo cusl golo ¥ adl> ja .0)ls adl> V8 Sy 12 45 0)l0 S #F o0 v
L el ply
Z =64x16x2=2048
el () ddaly o 6 AL L

1207 = U8B 4040027
27(16) 60

120 V = 40960 ¢ = ¢ = 0.00293 Wb



\7 |

DC kb yuislo Jgeol — @ik Joad

b sl ply el,35 b b= (2
I, = 25kW
120

il e 52 50 bz cnlpln @l 32y rile ;0 (G5lge s (a=mP=(2)(8)) 16 sloxs

=2084

I=I—A=2—08=13A
a 16

b ol ol ol b 0 eile o oas Wl glisS (2

ZP
=——¢l
27ra¢A

7. = 29®) 4 00293)208)
27(16)

7., =993N .m

Tind

Shojls Clad 8 Sl 5al> g4 5 Q-| ST 9 Al andly Sogl 8l Heige (pl (o
19 UgeS dxkad g0 olaiel U g allb i ,e S olal 4 Wb Sogylz o adl oUss e
ilige JolS jsboas | )giligeS 5 098 00pdS

b ol il a2 50 Wil olaws ol ply 510 9929 s 4l 1024 eyl 0 0 JS 0 (o

N, =%=64tums/path

Silse s VP a5 bl 5 ool R, = (64)(0.0110Q) = 0.704Q 1l s 1oy JS uoglie

0.704 ; T . )
RA =7=0044Q L: Sl )_v‘).a )y‘f) )Zuo)‘ JS K:AASLM c.b)‘é S99 u.u.ul.c PO

Py Somy oata ol e85, 40 & amd e i |, (S (kadss AC sige T-A Jss (A=A
e 0.0125Wb il ol b o Lo 5 fo 925 ams 4l gz S

ol jaiiz ol (g lgr Co s 098 Jog (U9 12 5 5L So 4 5590 ST (!

S5 2 o0 SR> 47 50,590 D9b Jog yeige (swly o Syl 4 65L Cate o ST
390 o oo LAl jolas S 8l ,s 5L 5l SOW oS (5 5be 094 Jog j9ise & 53k 51 (2
(43S i o y5ige SIS slatuglio aon ) S35 valys jade



SIS sl puible Jalune Zs yukis l &Y

t,.J:S 9sdc 990 Y-A JS&

K 2P
2rza
slasols slass 0l pl ol waiyls J13 Cdad o 5 lo 2 )0 Song 8 516 6 Sl j5boas

Z =(Souf) (aal=>f) (ol ¥) = sola FA
:M)L) u)‘))Lu «é;‘é ‘_g)‘yo e 90 g | 6..'45 99 u,u.:l.o
_ZP _(48)2)

=7.64
2ra 27(2)
elise Sy a5l big e e >
o=t o 12 1ys6rdrs
K¢ (7.46)(0.0125)
1 60

n =(125.6)—— =1200r / min
2r 1
9 0 Az 0)|9 S U.L:S 2 )l ula)> ubj...u J""j wb (WP} &S-'j)b 4 LS)JL’ Sl :\Jlib ;‘ (v
g aly> Celo gloayde Cqz 0 i3z Cex
b ogdge ply o Olz 0% 6L ISOW j5i5e S (2
=2 -39 4174
Ve 12

z,, =Kol , = (7.64)(0.0125)(4.17) =0.40Nm , CW

e 5 A S & il s (9E)
00,00 0979 Blyz Silge s 92z yzee)l ol 5o (I



\$Y DC sl opuble gl - ainias Joad

0l jaiiz Wb sl sligy 95,8 )18 1S iyl wuly bl cnlin (5ruilipeS Sl (6l (o

Sl jade rdle (nl Glagmeaw (05 S 0 43,0 (z
Sl iz pable okl o 5lg sl e lacdsd &, 15 ol o 5y cyaile ol 3 51 (o

oSS IS
RIS
CESSISLEISISISISIEISISISISISIS

Q
Q

S0
N —
Se—H0)

—

Qe %)
S
S
="
=
o —

‘ e
S O S K S o o o > >
oo o o o o o > >
SLELELELELELELELSISIELELELELEL

2,10 929 el )3 (slge
Sl Hley ,o aiS olieS Jlash | wload 00 ;i Clad 90 (a5 Slazupaw Wb L SGg,l> (o

ol ool uL.....J as Lg‘:da.‘xl 5o ..\Jl; Lb&_igs)l.? UJ‘)JL«J VS-S I 9 .70 LQG.\JW U)‘ oo el
4 nl Sog)lr o el (2Usd (e 57 b Jate y5ligeS ikl g b-c-d (slaaakl o
il e 55geS auld 9 sl



SIS sl yublo Jaluso s padss I \¢E

(o 1y YA JS2) ol (g0 nile 0l Slagmoens 392 S 10 4500 (2

Wb 2Kl S jgo s loj o 50 wlaas cpl [y o)l 5925 il cpl e, | 10 Somw VF (0
X, 097y Wg oo mumS (§3lg0 prms F Ay a5 gol YA plply ansl e &) 5 Ll BV
Sl By =Te =V 6)be il pd slp cnlplo 5 (oo sbml jos p2 0 gola ¥ oS

N had 5 Sogylar 4 (gt 5Ly ST00m0 adsi |) O-A JS& (dle (e L35> (To=A]
§93 20 (M 42 )3 H59e (nl 258 Jlos!

VoA Wio 4 bgypo JS5 O-A JS&

et ol Sl (290 S ye ol £95 ) O (e 5 Sl (ka8 9o (Sl (edle
Sz SN 3 559, 09d Jog N sl 5 slacSug)lr 4 (e 5Ly STty conl s Saelsly
435z o0 Sl slady e



i

DC sl gl 55 5 1o y5ig0

Pmed = 15 hp IL,mwed = 55 A

V, =240V N, =2700 turn per pole
M,s =1200 r/min N, =27tumn per pole
R, =0400 R, =100Q

R, =0.40Q R, =100170 400 Q

Ol 1= UKE 50 590 ol (omablie (iomte ol 1800 L1y JalS L o o5 2 il

Gl 00 00l
20

m L]
Speed = 1200 r/min -

280

260 S
240 Vd
220 £

130 /
160

140 /
120 /

w1/
/

80

J 1/

40

20 /

0
0 01 02 03 04 05 06 07 08 09 10 1.1 12 13 14
Shunt field current, A

9990 (gumablits Jovie -4 JS&

Intemal generated voltage E4, V




SR s uble Jabwe Z ki i \7 7

—

Jolee e 0sd Jate Cud Ojge 4y Wil oo yeige Gl A5 WS (58 V-4 B V-1 filew o
el 00U 00l uL.u yY-1 J&.ﬁ})o w)yg.n

I Ry I
AMWN “
0400
R
Ir |
R
E, 1000 & Vp=240V
LF
2]

Cidds gige Uoleo ylao Y- JSUo

v, 240 240

R, +R. 1754100 250

g 53 271V 5l 4y L5 5y oy Supm oz cnl & Caslin V4SS foged
E, n E, 240

n, =——(1200) = 1063 r/min
E, n E, 271

F

foenl jadz )g5ise

b ol ply 2yl by (JolS L o g
I,=I-1,=1I, —EVT—R:SS—O.87=54.13A
+ F

adj
l.a Sl )J‘)J EA ol J.Jy g&‘é )Uj

E, =V, -I,R, =240 —(54.13)(0.40 ) =218.3V

fee o aseS 0 el (12000 /min ) 1, Ces yun

E .
n=—="n =£(IZOO) =967 r/min
E,, 271




\7VY DC s ,951)3) 9 b )gige — @i Juad

b el ol Cas s pudiats
SR =" = 100% = 123978 10094 = 9.99%
n, 976
s5ige ey S oy Gl 250 Q0 @ )] e Cuaglie 5 w5 S el L j0 jgige S
G & gise A e bl Ry <1750 U e oS b e Sogde iy
(3,15 0925 yamee)] Joall puSe 0 (5,5 S8 Al Jio) S aolie R, =250 Q
D9 o0 Hldue by el pdas 250 Q (o R JULEN'S

=0.686 4

oo Ve 240 240
" R, +R, 250+100 325

IS panbliie e 5l aibe 2183Vl 5ee B, el JolS )L 50 (5750 a5 bl
amS 0,5 aalyd adg 1) ) Cae s 0 24TV Gl B, Wy ol o las b V-4

:P-i)“)
E, n, =&(1200 )=1061r/min
E,, 247

n=

sl 00D (05 j5ige Sty Azl j @Bl ialsl R, oS 09l axgS

JedlnSe STl 175Q glaa 5L Ry, 5 &S o [ ol L 5o jeige aaS 5,8 ( )
V-2 s Oloz b1 Sl ol Soadd jai> sige catp il JolS ) 50 598,000 12004 joess )]

ol oSe L ol Lol casS o IS ool L 50 jeige g conl 0.87 4 o b y> O g0 cpl o e
2004
I =1, _AR _ g7 12004 2urms o oe g
N, 2700turns

2 18IV Jolaw E,, Jols 5Ly ,e5155 j0 Soyos by cnl a5 Conlag V-9 IS jloges
Locwd plp gole lys o B, o355 J3s 5l oS e oloe! 1200 7/min sy 1, s o

E, =V, -1,R, =240-(54.13)(0.40)=218.3V
l.’ el ).3‘).1 240V )LJ9 5O )9.75.4 Y R ] I

E |
4 pn, = &,{1200 ) =1447 r/min
E,, 181

S o0 ) szl Jedll S (j30s 55850

n =



RS Sl pubile Jaluwo &s sl \#A

i

2558 ol o g o 5 e 0,5 a3 400 Q2 1005 s |y 5350 ol Ry 51 (0=)
foml jaiz g lbe <l 5o

A oBye oy prog 3T bl o Gl Ry =100 Q oS 85 by s parino g
L el iy el Ry =100 Q o _abge oSy o5 oz 28l g0 35T ol R, =400 Q

V, 240 240
R, +R. 100+100 200

sy jo |y B, =287V L3 skl (S by cpl a5 ceslag V-1 S Jloged
E, n E, 240

=1.204

I, =

== n =, =7 (1200) 1004 r/min
E, n, E, 287
V 240 24
= T = = 0 =0.480 4

R, +R, 400+100 500
n, ey 0 1, 199V Jolee E ) A3l 5kl SGyoa olya cnl A0 UK Jogei a5 a2g5 L
b dalss 2407 5Ly 0 N Ca pu de S p0 S o0 061200 7/min ey

E E
i B, _.fﬂ(lzooylw r/min

Sogdso iz ol g3lailely by (oS Jog Vi adis e & feomgi ouzs 1y oyeile u-";‘ (&-9
A....SMLn.oJalS b)o)yjﬁub)}lal)ub)} U"‘
D9 e (O o5 bz 38,5 0ol L) uiile cpl (s5lalely ()b sy

v 0
Ly =2 =§4To =600 4
. 0

Ol ol e cwl S L b 1l 10.9 gslaslely by ol el 554 (990 2ol oL >
)0 0979 5550 oS o 5 bgmeess c] Jlozs!

v-9)

sl

qu.v‘ A&ASM))M)' LJ—QJ-”J& u.d; o..\.n)laL:‘) )9.’5.,0 UJ‘ U.C).w )aww
0siS 1S5 sl 90 pmal 1200 il olS L 5o somee)] Jaddl uSe oSyl (2,3 L 1,

i |y 525 dabip jslate (a9 8 o0 > yige MATLAB 4ol b aliss ol
% M-file: prob9 7.m
% M-file to create a plot of the torque-speed curve of the
% the shunt dc motor with and without armature reaction.
% Get the magnetization curve. Note that this curve is
% defined for a speed of 1200 r/min.
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load p91 mag.dat

if_values =p91_mag(:,1);

ea_values = p91_mag(:,2);

n_0=1200;

% First, initialize the values needed in this program.
v_t = 240; % Terminal voltage (V)

r_f=100; % Field resistance (ohms)

r_adj = 175; % Adjustable resistance (ohms)

r_a= 0.40; % Armature resistance (ohms)

i_1=0:1:55; % Line currents (A)

n_f=2700; % Number of turns on field

£ ar0 = 1200; % Armature reaction @ 55 A (A-t/m)

% Calculate the armature current for each load.
ia=il-v_ t/(@ f+r_adj;

% Now calculate the internal generated voltage for

% each armature current.

ea=vt-ia*r_a

% Calculate the armature reaction MMF for each armature
% current.

far=(i_a/55)*f ar0,

% Calculate the effective field current with and without
% armature reaction. Ther term i_f ar is the field current
% with armature reaction, and the term i_f_noar is the
% field current without armature reaction.

i far=v t/(r f+radj)-far/nf

i f noar=v_t/(r_f+r_adj);

% Calculate the resulting internal generated voltage at
% 1200 r/min by interpolating the motor's magnetization
% curve.

e a0 ar = interpl(if_values,ea_values,i { ar);

e a0_noar =interp1(if_values,ea_values,i f noar);

% Calculate the resulting speed from Equation (9-13).
n ar=(e_a./e a0 _ar)*n_0;

n_noar=(e a./e a0 _noar) *n_0;

% Calculate the induced torque corresponding to cach
% speed from Equations (8-55) and (8-56).

tind ar=¢ a.*i_a./(n_ar*2 *pi/60);

t ind noar=e_a.*i_a ./ (n_noar * 2 * pi/ 60);

% Plot the torque-speed curves

figure(1);

plot(t_ind_noar,n_noar,b-', LineWidth',2.0);

hold on;

plot(t_ind ar,n_ar,k--','LineWidth',2.0);
xlabel("bfitau_{ind} (N-m));

ylabel("\bf\itn_ {m} \rm\bf(r/min)");

title (\bfShunt DC Motor Torque-Speed Characteristic');
legend('No armature reaction’,' With armature reaction');
axis([ 0 125 800 12507);

grid on;

hold off;
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% M-file: prob9_10.m

% M-file to create a plot of the torque-speed curve of the
% a cumulatively compounded dc motor without

% armature reaction.

% Get the magnetization curve. Note that this curve is
% defined for a speed of 1200 r/min.

load p91_mag.dat

if_values =p91_mag(:,1);

ea_values = p91 mag(:,2);

n_0=1200;

% First, initialize the values needed in this program.
v_t = 240; % Terminal voltage (V)

r_f=100; % Field resistance (ohms)

r_adj = 175; % Adjustable resistance (ohms)

r_a = 0.44; % Armature + series resistance (ohms)

i 1=10:55; % Line currents (A)

n_f=2700; % Number of turns on shunt field

n_se =27; % Number of turns on series field

% Calculate the armature current for each load.
ia=il-v t/( f+r adj);

% Now calculate the internal generated voltage for

% each armature current.

ea=vt-ia*r a;

% Calculate the effective field current for each armature
% current.

i f=v t/(@ f+r adj)+(m_se/n H)*i a

% Calculate the resulting internal generated voltage at
% 1200 r/min by interpolating the motor's magnetization
% curve.

e_a0 = interp1(if_values,ea_values,i_{);

% Calculate the resulting speed from Equation (9-13).
n=(e a./e ald)*n 0;

% Calculate the induced torque corresponding to each
% speed from Equations (8-55) and (8-56).

tind=e a.*ia./(n*2*pi/60);

% Plot the torque-speed curves

figure(1);

plot(t_ind,n,'b-','LineWidth',2.0);
xlabel("bf\tau_{ind} (N-m)";

ylabel("bf\itn_{m} \rm\bf{r/min)");



SRl sl yuibsle Jaluo s pulas \YE

title (\bfCumulatively-Compounded DC Motor Torque-Speed
Characteristic");

axis([0 125 800 1250]);

grid on;
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% M-file: series_ts_curve.m
% M-file to create a plot of the torque-speed curve of the
% the series dc motor in Problem 9-14.
% Get the magnetization curve. Note that this curve is
% defined for a speed of 900 r/min.
load prob9 14 mag.dat
mmf values = prob9 14 mag(:,1);
ea_values = prob9_14 mag(:,2);
n_0=900;
% First, initialize the values needed in this program.
v_t = 240; % Terminal voltage (V)
r_a=0.15; % Armature + field resistance (ohms)
i_a=15:1:76; % Armature (line) currents (A)
n_s = 33; % Number of series turns on field
% Calculate the MMF for each load
f=ns*ia
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% Calculate the internal generate voltage e a.
ea=vt-ia*ra

% Calculate the resulting internal generated voltage at
% 900 r/min by interpolating the motor's magnetization
% curve. Specify cubic spline interpolation to provide
% good results with this sparse magnetization curve.
e_a0 = interpl(mmf values,ea values,f,'spline’);

% Calculate the motor's speed from Equation (9-13).
n=(c a./e al)*n 0;

% Calculate the induced torque corresponding to each
% speed from Equations (8-55) and (8-56).

tind=e a.*i a./(n*2*pi/60)

% Plot the torque-speed curve

figure(1);

plot(t_ind,n,b-",'LineWidth',2.0);

hold on;

xlabel(\bfitau_{ind} (N-m)’);

ylabel("bf\itn_{m} \rm\bf(r/min)");

title (\bfSeries DC Motor Torque-Speed Characteristic');

Yaxis([ 0 700 0 5000]);
grid on;
hold off;
Series DC Motor Torque-Speed Characteristic
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% M-file: prob9 17.m
% M-file to create a plot of the torque-speed curve of the
% a cumulatively compounded dc motor.
% Get the magnetization curve.
load p96_mag.dat;
if values = p96_mag(:,1);
ea_values = p96_mag(:,2);
n_0=1200;
% First, initialize the values needed in this program.
v_t = 240; % Terminal voltage (V)
r f=200; % Field resistance (ohms)
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r_adj = 120; % Adjustable resistance (ohms)

r_a=0.19; % Armature + series resistance (ohms)

i 1=0:2:100; % Line currents (A)

n_f=1500; % Number of turns on shunt field

n_se = 12; % Number of turns on series field

% Calculate the armature current for each load.
ia=il-v t/( f+r adj);

% Now calculate the internal generated voltage for

% each armature current.

ea=vt-ia*ra

% Calculate the effective field current for each armature
% current.

if=vt/(r f+r ad)+(@m se/n f)*i a;

% Calculate the resulting internal generated voltage at
% 1800 r/min by interpolating the motor's magnetization
% curve.

e_a0 = interp1(if_values,ea_values,i_f);

% Calculate the resulting speed from Equation (9-13).
n=(e a./e al)*n 0;

% Calculate the induced torque corresponding to each
% speed from Equations (8-55) and (8-56).

tind=e a.*i a./(n*2*pi/60);

% Plot the torque-speed curves

figure(1);

plot(t_ind,n,'b-','LineWidth',2.0);

xlabel(\bf\tau_{ind} (N-m));

ylabel("\bfiitn_ {m} \rm\bf{r/min)");

title (\bfCumulatively-Compounded DC Motor Torque-Speed

Characteristic');
axis([0 200 900 1600]);
grid on;
1800 Cumulatively-Compounded DC Moter Torque-Speed Charscioristic
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% M-file: prob9_18.m

% M-file to create a plot of the torque-speed curve of the
% a differentially compounded dc motor.

% Get the magnetization curve.

load p96 mag.dat;

if values =p96_mag(:,1);

ea_values = p96_mag(:,2);

n 0=1200;

% First, initialize the values needed in this program.
v_t = 240; % Terminal voltage (V)

r_f=200; % Field resistance (ohms)

r_adj = 120; % Adjustable resistance (ohms)
r_a=0.19; % Armature + series resistance (ohms)
i_1=0:2:40; % Line currents (A)

n_f'=1500; % Number of turns on shunt field

n_se = 12; % Number of turns on series field

% Calculate the armature current for each load.
ia=il-v_t/(_f+r_adj;

% Now calculate the internal generated voltage for

% each armature current.

ea=v_t-ia*r_a

% Calculate the effective field current for each armature
% current.

i f=v t/(@ f+r adj)-(n se/n f)*i a;

% Calculate the resulting internal generated voltage at
% 1800 r/min by interpolating the motor's magnetization
% curve.

e a0 = interp1(if values,ea values,i f);

% Calculate the resulting speed from Equation (9-13).
n=(e a./e ad)*n 0;

% Calculate the induced torque corresponding to each
% speed from Equations (8-55) and (8-56).
tind=ea.*ia./(n*2*pi/60);

% Plot the torque-speed curves

figure(1);

plot(t_ind,n,b-",'LineWidth',2.0);

xlabel("\bfitau_{ind} (N-m)");

ylabel("bf\itn_{m} \rm\bf{r/min)");

title (\bfDifferentially-Compounded DC Motor Torque-Speed
Characteristic");

axis([0 200 900 1600]);

grid on;
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% M-file: prob9 19.m
% M-file to create a plot of the torque-speed curve of the
% a series dc motor. This motor was formed by removing
% the shunt field from the cumulatively-compounded machine
% if Problem 9-17.
% Get the magnetization curve.
load p96_mag.dat;
if_values = p96_mag(:,1);
ea_values = p96_mag(:,2);
n_0=1200;
% First, initialize the values needed in this program.
v_t = 240; % Terminal voltage (V)
r_a=0.19; % Armature + series resistance (ohms)
i_1=20:1:45; % Line currents (A)
n_f=1500; % Number of turns on shunt field
n_se = 12; % Number of turns on series field
% Calculate the armature current for each load.
ia=il;
% Now calculate the internal generated voltage for
% each armature current.
ea=vt-ia*r a
% Calculate the effective field current for each armature
% current. (Note that the magnetization curve is defined
% in terms of shunt field current, so we will have to
% translate the series field current into an equivalent
% shunt field current.
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if=(m_se/n f)*i a;
% Calculate the resulting internal generated voltage at
% 1800 r/min by interpolating the motor's magnetization
% curve.
e_a0 = interp1(if values,ea values,i f);
% Calculate the resulting speed from Equation (9-13).
n=(e a./c al)*n 0;
% Calculate the induced torque corresponding to each
% speed from Equations (8-55) and (8-56).
tind=ea.*ia./(n*2*pi/60)
% Plot the torque-speed curves
figure(1);
plot(t_ind,n,'b-",LineWidth',2.0);
xlabel(\bfitau_{ind} (N-m)');
ylabel(\bf\itn_{m} \rm\bf(r/min)");
title (\bfSeries DC Motor Torque-Speed Characteristic"),
grid on;
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% M-file: prob9 25d.m

% M-file to calculate the terminal characteristic of a shunt
% dc generator without armature reaction.

% Get the magnetization curve. This file contains the
% three variables if values, ea values, and n_0.
load p97 mag.dat;

if_values =p97_mag(:,1);

ea_values = p97 mag(:,2);

n_0=1800;

% First, initialize the values needed in this program.
r f=24; % Field resistance (ohms)

r_adj = 10; % Adjustable resistance (ohms)
r_a=0.18; % Armature + series resistance (ohms)

i £=0:0.005:6; % Field current (A)

n = 1800; % Generator speed (r/min)

% Calculate Ea versus If

Ea =interpl(if values,ea values,i_f);

% Calculate Vt versus If

Vit=(r f+r adj) *i f;

% Find the point where the difference between the two
% lines is exactly equal toi_a*r_a. This will be the
% point where the line line "Ea - Vt-1 _a*r_a" goes
% negative.

1 a=0:1:50;

for jj = L:length(i_a)

% Get the voltage difference

diff=Ea - Vt -1i_a(jj)*r_a;

% This code prevents us from reporting the first (unstable)
% location satisfying the criterion.

was_pos =0;

for ii = Ll:length(i_f);

if diff(ii) > 0

was_pos = 1;

end

if ( diff(ii) <0 & was pos==1)

break;

end;

end;

% Save terminal voltage at this point

v_t(jj) = V(ii);

i 1Gj) =1_a(j) - v_tGj) / (r_f+r_adj);

end;

% Plot the terminal characteristic

figure(1);

plot(i_Lv_t,'b-','LineWidth',2.0);

xlabel("bf\itl {L} \rm\bf(A)";

ylabel(\bf\itV_{T} \rm\bf(V)";

title (\bfTerminal Characteristic of a Shunt DC Generator');
hold off;

axis([ 050 0 120]);

grid on;
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% M-file: prob9_27d.m

% M-file to calculate the terminal characteristic of a

% cumulatively compounded dc generator without armature
% reaction.

% Get the magnetization curve. This file contains the
% three variables if_values, ea_values, and n_0.

clear all

load p97_mag.dat;

if_values = p97_mag(:,1);

ea_values = p97_mag(:,2);

n_0=1800;

% First, initialize the values needed in this program.
r_f=20; % Field resistance (ohms)

r_adj = 10; % Adjustable resistance (ohms)

r a=021; % Armature + series resistance (ohms)
i_=0:0.02:6; % Field current (A)

n = 1800; % Generator speed (r/min)

n_f=1000; % Shunt field turns

n_se =20; % Series field turns

% Calculate Ea versus If

Ea = interp1(if values,ea_values,i_f);

% Calculate Vt versus If

Vt=( f+r adj) *i_f;

% Find the point where the difference between the two
% lines is exactly equal to i_a*r_a. This will be the

% point where the line line "Ea - Vt - i _a*r_a" goes

% negative.

i_a=0:1:50;

for jj = 1:length(i_a)

% Calculate the Ea values modified by mmf due to the
% armature current

Ea a=interpl(if_values,ea_values,i_f+i_a(jj)*n_se/n_f);
% Get the voltage difference

diff= Ea_a- Vt-i_a(jj)*r_a;

% This code prevents us from reporting the first (unstable)
% location satisfying the criterion.

was_pos =0;

for ii = L:length(i_f);

if diff(ii) > 0

was_pos = 1;

end

if ( diff{(ii) <0 & was_pos==1)
break;

end;

end;

% Save terminal voltage at this point
v_t(jj) = Vi(ii);

i_1(G)) =1_a(j) - v_t(j) / (r_f+r_adj);
end;

% Plot the terminal characteristic
figure(1);
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plot(i_Lv_t,'b-",'LineWidth',2.0);

xlabel("bf\itl {L} \rm\bf(A)";

ylabel("bfiitV_{T} \rm\bf(V)";

string = [\bfTerminal Characteristic of a Cumulatively ' ...
'‘Compounded DC Generator'];

title (string);

hold off;
axis([ 0 50 0 130]);
grid on;
ol YP-9 IS8 O g0 950 55 Lo 5§ dasedos <398 aobp sl L
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% M-file: prob9 28.m

% M-file to calculate the terminal characteristic of a

% differentially compounded dc generator without armature
% reaction.

% Get the magnetization curve. This file contains the

% three variables if_values, ea_values, and n 0.

clear all

load p97_mag.dat;

if values =p97 mag(:,1);

ea_values = p97 mag(:,2);



Y-y DC sl 95155 9 W ygige — pid Juad

n_0=1800;

% First, initialize the values needed in this program.
r_f=20; % Field resistance (ohms)

r_adj = 10; % Adjustable resistance (ohms)
r_a=0.21; % Armature + series resistance (ohms)

i f=0:0.02:6; % Field current (A)

n = 1800; % Generator speed (r/min)

n_f=1000; % Shunt field turns

n_se = 20; % Series field turns

% Calculate Ea versus If

Ea = interpl1(if_values,ea_values,i_f);

% Calculate Vt versus If

Vt=(@ f+r adj) *i_f;

% Find the point where the difference between the two
% lines is exactly equal to i_a*r_a. This will be the

% point where the line line "Ea - Vt-i_a*r_a" goes

% negative.

i a=0:1:26;

for jj = 1:length(i_a)

% Calculate the Ea values modified by mmf due to the
% armature current

Ea_a = interpl(if_values,ea_values,i_f-i_a(] j)*n_se/n_f);
% Get the voltage difference

diff=FEa a- Vt-i_a(jj)*r_a;

9% This code prevents us from reporting the first (unstable)
% location satisfying the criterion.

was_pos = 0;

for ii = L:length(i_f);

if diff(ii) >0

was_pos = 1;

end

if ( diff(ii) < 0 & was_pos == 1)

break;

end;

end;

% Save terminal voltage at this point

v_t(jj) = Vi(ii);

i1G) =1i_a(i) - v_tGj) / (r_f+r_ady);

end;

% Plot the terminal characteristic

figure(1);

plot(i_1,v_t,b-"'LineWidth',2.0);

xlabel("\bA\it]_{L} \rm\bf(A)');

ylabel(\bAitV_{T} \rm\bf(V));

string = [\bfTerminal Characteristic of a Cumulatively ' ...
‘Compounded DC Generator'l;

title (string);

hold off;

axis([ 0 50 0 120]);

grid on;
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% M-file: torque speed curve3.m

% M-file create a plot of the torque-speed curve of the
% single-phase induction motor of Problem 10-4.

% First, initialize the values needed in this program.
rl = 1.80; % Stator resistance

x1 =2.40; % Stator reactance

12 =2.50; % Rotor resistance
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x2 =2.40; % Rotor reactance

xm = 60; % Magnetization branch reactance

v = 120; % Single-Phase voltage

n_sync = 1800; % Synchronous speed (r/min)
w_sync = 188.5; % Synchronous speed (rad/s)
% Specify slip ranges to plot

s =0:0.01:2.0;

% Offset slips at 0 and 2 slightly to avoid divide by zero errors
s(1) =0.0001;

s(201) = 1.9999;

% Get the corresponding speeds in rpm
nm=(1-s)*n_sync;

% Caclulate Zf and Zb as a function of slip

zf= (12 ./ s +j*x2) * (j*xm) ./ (12 ./ s +j*X2 + j*xm);
zb = (12 ./(2-s) +j*x2) * (j*xm) ./ (12 ./(2-s) + j*¥x2 + j*xm);
% Calculate the current flowing at each slip

il =v ./ (rl +j*x1 + zf + zb);

% Calculate the air-gap power
p_ag_f=abs(il)."2 * 0.5 .* real(zf);

p_ag b=abs(il)."2 .* 0.5 .* real(zb);

p_ag=p ag f-p ag b;

% Calculate torque in N-m.
t_ind=p_ag./w_sync;

% Plot the torque-speed curve

figure(1)

plot(nm,t_ind,'Color','b", LineWidth',2.0);
xlabei(hitn_ {m} \rm(r/min)");

ylabel(\tau_{ind} \rm(N-m)');

title (‘Single Phase Induction motor torque-speed
characteristic', FontSize', 12);

grid on;

hold off;

15 T

Sipg (N)

Single Phase induction mator torque-speed characteristic

L
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