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% M-file: prob9_7.m
% M-file to create a plot of the torque-speed curve of the
%othe shunt dc motor with and without armature reaction.
o/o Get the magnetization curve. Note that this curve rs
% defined for a speed of 1200 r/min.
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load p9l_mag.dat
if values : p9l_mag(:,1);
ea_values : p9l _mag(:,2);
n 0:1200:.
o% First, tnitiahze the values needed in this program.

v t:240;o/oTerminal voltage (V)
r f : 100; YoFreldresistance (ohms)

r_adj : 175;% Adjustable resistance (ohms)

r a: 0.40; o/o Armaixe resistance (ohms)

i 1:0:1:55;%o Line currents (A)
n f : 2700 oZ Number of turns on field
f arO: 1200;% Atmature reaction @ 55 A (A-tlm)
o/o Calcdate the armature current for each load.

i_a : i_l - v _t I (r_f+ r-adj);
% Now calculate the internal generated voltage for
o/o each armature current.

e_a: v_t - i_a * r_a;
o/o Calcdate the armature reaction MMF for each armature

Yo qtrIent.

f_ar:(i_a155) * Lar0;
oh Calculate the effective field current with and without

%o armattre reaction. Ther term i-lar is the field current

% with armature reaction, and the term i-f noar is the
o/o field current without atmature reaction.

i_far :v_t l(r-f + r-adj) - f_ar I t_f;
i_f noar : v_t l(r-f + r-adj);
%o Calcrilate the resulting internal generated voltage at

% l20O rlmin by interpolating the motor's magnetization

%o ctrve.
e_aO_ar : interp 1 (if values, ea-values,i-Lar) ;

e_a0_noar : interp 1(if values,ea-values,i-f noar);
o/o Calculate the resulting speed from Equation (9-13).

n_ar: (e_a .l e_a0_ar ) * n-0;
n_noar: ( e_a ./ e-a0-noar ) * n-0;
oh Cala;/Late the induced torque corresponding to each

% speed from Equations (8-55) and (8-56).

t_ind_ar : e_a .* i-a .l (n-ar * 2 * pi I 60);

t_ind_noar : e_a.* i-a ./ (n-noar * 2 * pi I 60);
o/o Plot the torque-speed curves

figure(1);
plot(t ind_noar,n-noar,b-','LineWidth',2.0);
hold on;
plot(tjnd_ar,n-ar, k--','LineWidth',2.0);
xlabel(\b fltau_ { ind} (N-m)') ;

ylabel(\b flitn_ {m} \rm\bf(r/min) ) ;

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

legend(No armature reaction','With armature reaction'),

axis([ 0 125 800 1250]);
grid on;
hold oft
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% M-file: prob9_10.m
% M-file to create a plot of the torque-speed curve of the
o% a cumulatively compounded dc motor without
Yo atmature reaction.
oh Get the magnetization curve. Note that this curve rs

oh defined for a speed of 1200 r/min.
load p9l_mag.dat
if values : p9l_mag(:,1);
ea_values : p9l _mag(:,2);
n 0:1200;
% First, initialize the values needed in this program.

v t:) } YoTerminal voltage (V)
r f : 100; %Fieldresistance (ohms)

r_adj : 175 % Adjustable resistance (ohms)

r a:0.44;o/o Armattre * series resistance (ohms)

i l:0:55; ohLine currents (A)
n f : 2700; % Number of turns on shunt field
n se: 27;% Number of turns on series field
o/o Calctiate the armature current for each load.

i_a : i_l - v_t I (r-f + r-adj);
o/o Now calculate the intemal generated voltage for
%o each armature current.
e a:v t-i axr a;
oh Caloilate the efilective field current for each armature
o/o CtXtent.
i_f : v_t I (r_f +r_adi) * (n_se l r-f) * r_a;
o/o Cals,late the resulting internal generated voltage at

% 1200 r/min by interpolating the motor's magnetization
Yo CWve.

e_aO : interp 1 (ilvalues,ea-va1ues, i-f) ;

%o Calcdate the resulting speed from Equation (9-13).

n: ( e_a .l e_a0 ) * n_0;
Yo Calctilate the induced torque corresponding to each

% speed from Equations (8-55) and (8-56).
t_ind: e_a .* i_a .l (n * 2 * pi I 60);
o/oPlot the torque-speed curves
figure(1);
plot(tjnd,n,b-','LineWidth',2. 0) ;

xlabel(\b fltau_ { ind } G'{-m)') ;

ylabel(\bflitn_ {m} \rm\bfft/min)');
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title (\bfCumulatively-Compounded DC Motor Torque-Speed
Characteristic);
axis([0 12s 800 12s0]);
grid on;
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%oM-file: series ts curye.m
% M-file to create a plot of the torque-speed curve of the
o/o the series dc motor in Problem 9-14.
o/o Get the magnetization curve. Note that this curve rs
% defined for a speed of 900 rlmin.
load prob9 _L4_mag.dat
mmf values : prob9_14_mag(:,1);
ea_values : prob9_ 1 4 _mag(:,2);
n_0 :900;
oZ First, initialize the values needed in this program.
v _t : 240; o/o T erminal voltage (V)
r_a:0.15;% Armature + field resistance (ohms)
i_a : 15:1 :7 6; %o Armature (line) currents (A)
Ir_s: 33;% Number of series turns on field
%o Calculate the MMF for each load
f : n_s * i_a;
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o/o Cala;late the intemal generate voltage e_a.
e_a: v_t - i_a * r_a;
o/o Calstlate the resulting internal generated voltage at
% 900 r/min by interpolating the motor's magnetization
o/o curve. Specify cubic spline interpolation to provide
%o good results with this sparse magnetization curve.
e_a0 : interp 1 (mmf values, ea_values, f,'spline') ;

Yo Calsiate the motor's speed from Equation (9-13).
n: (e_a .l e_a}) * n_0;
o/o Calcrilate the induced torque corresponding to each

% speed from Equations (8-55) and (8-56).
t_ind : e_a .x i_a .l (n * 2 * pi I 60);
o/o Plot the torque-speed curve
figure(1);
plot(t ind,n,b-','LineW idth',2.0) ;

hold on;
xlabel(\b fltau_ { ind } (N-m)') ;

ylabel('\b fl itn_ {m} \rm\bf(r/min)') ;

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

%axis([070005000]);
grid on;
hold off;
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% M-file:prob9_I7.m
% M-hle to create a plot of the torque-speed curve of the
7o a cumulatively compounded dc motor.
o/o Get the magnetization curve.
load p96_mag.dat;
if values : p96_mag(:,1);
ea_values : p9 6 _mag(:,2) ;

n 0:1200;
ohFtrst, inrtialize the values needed in this program.
v_t:240:. o% Terminal voltage (V)
r _f : 2001' oh F ield resistance (ohms)
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r_adj : 120;% Adjustable resistance (ohms)

r a : 0.19;% Armature t series resistance (ohms)

i l:0:2:100;o/oLine currents (A)
n f : 1500;% Number of turns on shunt field
n se: l2;% Number of tums on series field
o/o Cal,qtlate the armature current for each load.

i_a: i_l - v_t I (r_f + r_adj);
% Now calculate the internal generated voltage for
oh each armature current.
e_a: v_t - i_a * r_a;
%o Calculate the effective field current for each armature
o/n CtXrent.
i_f: v_t I (r_f +r_adj) + (n_se I n_D * i_a;
o/o Calcdate the resulting internal generated voltage at

% 1800 rlminby interpolating the motor's magnetization
o/o qtwe.
e_a0 : interp I (if values,ea_ values,i_f);
o/o Calqlate the resulting speed from Equation (9-13).
n: ( e_a .l e_aO ) * n_0;
oh CalctlJate the induced torque corresponding to each

% speed from Equations (8-55) and (8-56).
t_ind: e_a .* i_a .l (n * 2 * pi I 60);
o/oPlot the torque-speed curves
figure(1);
plot(t ind,n,b-','LineWidth',2.0);
xlabel(\bfltau_ {ind} (N-m)');
ylabel('\bflitn_ {m} \rm\b(r/min)') ;

title (\bfCumulatively-Compounded DC Motor Torque-Speed

Characteristic');
axis([0 200 900 1600]);
grid on;
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% M-file:prob9_l8.m
% M-file to create a plot of the torque-speed curve of the
Yo a differentially compounded dc motor.
o/o Get the magnetization curve.
load p96_mag.dat;
if values : p96_mag(:,1);
ea_values : p9 6 _mag(:,2) ;

n_0: 1200;
o% First, initialize the values needed in this program.
v_t:240; o/o Terminal voltage (V)
r_f :200; % Field resistance (ohms)
r_adj : 120;% Adjustable resistance (ohms)
r_a : 0. 19 % Armature t series resistance (ohms)
i_l: 0:2:40; o/o Line currents (A)
n_f : 1500;% Number of turns on shunt field
n se: 12;% Number of turns on series field
Yo Calctiate the armature current for each load.
i_a : i_l - v_t I (r_f + r_adj);
o% Now calculate the internal generated voltage for
o/o each armature current.
e_a: v_t - i_a * r_a;
%o Calculate the effective field current for each armature
o/o sxtent.
i_f : v_t / (r_f + r_adj) - (n_se I n_f) * i_a;
%o Calqrlate the resulting internal generated voltage at

% 1800 r/min by interpolating the motor's magnetization
oh curve.
e_aO : interp 1 (if values,ea_values,i_f);
Yo Calculate the resulting speed from Equation (9-13).
n: ( e_a .l e_aO ) * n_0;
Yo Caloilate the induced torque corresponding to each

% speed from Equations (8-55) and (8-56).
t_ind : e_a .x i_a .l (n * 2 * pi I 60);
o/o Plot the torque-speed curves
figure(1);
plot(t ind,n,b-','LineWidth',2.0);
xlabel(\b fltau_ { ind} (N-m)') ;

ylabel(\b flitn_ {m} \rrn\b(r/min) ) ;
title (\b fDifferential ly-C omp ounded DC Motor Torque- Speed
Characteristic');
axis([0 200 900 1600]);
grid on;
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% M-file: prob9_l9.m
% M-file to create a plot of the torque-speed curve of the
0/o a series dc motor. This motor was fotmed by removmg
o/rthe shunt field from the cumulatively-compounded machine
% if Problem9-L7.
o/o Get the magnetization curve.
load p96_mag.dat;
if values : p96_mag(:,1);
ea_values : p9 6 _mag(:,Z);
n_0: 1200;
%o First, inittalize the values needed in this program.
v _t : 240; oh T erminal voltage (V)
11:0.19; % Armature t series resistance (ohms)
i_l:20:l:45;o/o Line currents (A)
n_f : 1500;%Number of tums on shunt field
n_se: l2;% Number of turns on series field
o/o Cala,late the armature current for each load.
i_a: i_l;
7o Now calculate the internal generated voltage for
o/o each armature current.
e a:v t-i a*r a;
%o Calcrilate the effective field current for each armature
o/o oxrent. (Note that the magnetization curve is defined
o/o in terms of shunt field current, so we will have to
o/o translate the series field cuffent into an equivalent
% shunt field current.
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i_f:(n_se ln_D *i_a;
oh Calstlate the resulting internal generated voltage at
% 1800 r/min by interpolating the motor's magnetization
%o curve.
e_a0 : interp 1 (if values,ea_values,i_f);
Yo Calcrilate the resulting speed from Equation (9-13).
n: ( e_a .l e_aO ) * n_0;
oh Calcrtlate the induced torque corresponding to each
% speed from Equations (8-55) and (8-56).
t ind:e a.*i a.l (n*2*pil60);
% Plot the torque-speed cr*es
figure(1);
plot(t ind,n,b-','LineWidth',2.0);
xlabel(\bfltau_ {ind} (N-m)') ;

ylabel(\b fl itn_ {m} \rm\b(r/min)') ;

title (\b fS eries 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
o% dc generator without armafure reaction.
oh Get the magnetization curve. This file contains the
o/ot}ree variables if values, ea_values, andn_0.
load p97_mag.dat;
if values : p97 _mag(:,|);
ea_values : p97 _mag(:,2);
n 0:1800;
%o First, inrtialize the values needed in this program.
r f :24; % Field resistance (ohms)

r_adj : l0;% Adjustable resistance (ohms)

r a: 0.18;oh Armature t series resistance (ohms)

i f :0:0.005:6;oh Field current (A)
n : 1800; o/o Generator speed (r/min)
o/, Calculate Ea versus If
Ea : interp 1 (if values,ea_values,i_f);
oh Calculate Vt versus If
Vt:(r_f+r_adj)*i f;
%o Findthe point where the difference between the two
% lines is exactly equal to i_a*r_a. This will be the
oh pointwhere the line line "Ea - Vt - i_a*r_a" goes
oh negative.
i a : 0:1:50;
for jj:1:length(i_a)
o/o Get the voltage difference
diff : Ea - Vt - i_a(j)*r_a;
% This code prevents us from reporling the first (unstable)
oZ location satisfying the criterion.
was_pos :0;
for ii : 1:lenglh(i_f);
if dif(ii) > 0
waslos: l;
end
if ( diff(ii) < 0 & waslos :: 1 )
break;
end;
end;
oZ Save terminal voltage at this point
v_t(ij): vt(ii);
i_l(j) : i_a(j) - v_t(il) / ( r_f + r_adj);
end;
Yo Plot the terminal characteristic
figure(1);
plot(i_l,v_t, b-','LineWidth', 2. 0) ;
xlabel(\bfl itl_ { L } \rm\b(A)') ;

ylabel(\bfl itv_ {T } \m\bf(V)') ;

title (\bfTerminal Characteristic of a Shunt DC Generator');
hold off;
axis([0s00120]);
grid on;
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Plot of Eo and li, vs field current
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% M-file: prob9_27d.m
% M-file to calculate the terminal characteristic of a
o/o cumulatively compounded dc generator without armature

Yo teaction.
Yo Getthe magnetizatron curve. This file contains the
o/otl'ree variables if values, ea-values, and n-0.
clear all
load p97_mag.dat;
if values : p97 _mag(:,|);
ea_values : p97 rnag(:,2);

n 0:1800;
o/oFnst, initialize the values needed in this program.

r f :20;% Fieldresistance (ohms)

r_adj : l0;% Adjustable resistance (ohms)

r a:0.21;oh Armatttre t series resistance (ohms)

i f :0:0.02:6;o/oFieldcurrent (A)
n : 1800; %o Generator speed (r/min)
n f : 1000; % Shurt field turns

n se : 20 % Series field turns

%:o Calc;ulate Ea versus If
Ea : interp I (if values,ea-values,i-f);
o/o Calctilate Vt versus If
Vt: (r_f + r_adj) * f;
ohFrndthe point where the difference between the two
% lines is exactly equal to laxr-a. This will be the
o/opointwhere the line line "Ea - Vt - i-a*r-a" goes
o/o negative.
i a : 0:1:50;
for jj : 1:length(i_a)
oh Calculate the Ea values modified by mmf due to the
oh arrnaire current
Ea _a : interp 1 (i{-value s, ea-values, i-f + i-a(1i ) 

* n-s e I n _f) ;
o/o Get the voltage difference
diff : Ea_a - Vt - i_afi )xr_a;
% This code prevents us from reporting the first (unstable)
o/o location satisffing the criterion.
waslos :0;
for ii : 1:length(i_f);
if diff(ii) > o
waslos: 1;

end
if ( dif(ii) < 0 & waslos -: 1 )
break;
end;
end;
o% Save terminal voltage at this point
v_t(ij): Vt(ii);
i_l(j): i-a(tj) - v-t(j) t (r_f + r-adj);
end;
Yo Plotthe terminal characteristic
figure(1);



plot(i 1,v_t,b-','LineWidth',2.0);
xlabel(\b fl itl_ { L } \rm\b(A)') ;

ylabel(\b fl itv_ {T } \rm\bf(V)') ;

string: ['\bfTerminal Characteristic of a Cumulatively' ...

'Compounded DC Generator'];
title (string);
hold off;
axis([0s00130]),
grid on;

.;,*.,1 Y2-l .-[S-i or9.-* ;il$ Jt *; a,a;-r\a.djf &L;r .Stft tt

1015?o253035
Jr (A)

)ilfi.Jl.i*1o, '44;tu rt-1 Js,j)

).-9 ;L-; $# dc ,9;lSi 5- -rl-a, YY-1 ak*-- ,J o$ , i::6? ,jjt- fl
.&-t-:l c;*r& YY-1 e-k*. ,.rg-, ii l, a-o-z-:;;t f,:rl,: ,Jfu 4? jl4it-t" a,.ai*l;-o ecgi

.i-*,1 ou; &jii MATLAB J.^?, sJ _tilyt Jt --; ad*h ro-_r cSll ;, a-tr, 'ufr
% M-file:prob9_28.m
%oIld-fil,e to calculate the terminal characteristic of a
% differentially compounded dc generator without armature
o/o reaction.
o/o Get the magnetization curve. This file contains the
o/othree variables if values, ea_values, and n_0.

clear all
load p97_mag.dat;
if values : p97 _mag(:,\);
ea_values : p97 _mag(:,2);

80

htoo

0&
0
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DC 6to,rfli) 9l',o,rff. -

n 0:1800;
o/o First, tnitialize the values needed in this program'

r f :20; % Field resistance (ohms)

r-adj: l0 % Adjustable resistance (ohms)

r a:0.21;o/o Armature * series resistance (ohms)

i f :0:0.02:6; % Field current (A)
n: 1800; o/o Geterator speed (r/min)
n f : 1000; % Shunt field tums

n se : 20;% Series field turns
oh CalalJate Ea versus If
Ea : interp 1 (if values,ea-values,i-f);
o/o Calqilate Vt versus If
Vt: (r_f + r_adj) * i_f;
o/oPind,the point where the difference between the two

% lines is exactly equal to i-a*r-a' This will be the
o/o pointwhere the line line "Ea - Vt - i-a*r-a" goes
o/o negative.
i a:0:l:26;
for jj : 1:length(i-a)
%o Calculate the Ea values modified by mmf due to the
o/o armattre current
Ea 

-a 
: interp 1 (if value s, e a-values, i-f - i-a(i ) 

* n-se/n-f) ;

oh Get the voltage difference
diff : Ea_a - Vt - i-afi )*r-a;
% This .od. pter.nts us from reporting the hrst (unstable)
o% location satisfying the criterion.
waslos :0;
for ii : 1:length(i-f);
if dif(ii) > o
waslos: 1;

end
if ( diff(iD < 0 & waslos :: 1 )
break;
end;
end;
oZ Save terminal voltage at this point
v_t(j) : Vt(ii);
i_l(j) : i-afi) - v-t(j) / ( r-f + r-adj);
end;
%o Plotthe terminal characteristic
figure(1);
plot(i l,v_t,b-','LineWidth',2.0) ;

xlabel(\b flitl_ { L} \rm\b(A)') ;

ylabel(\bflitv_ {T } \rm\bf(V)') ;

string: [\bfTerminal Characteristic of a Cumulatively' "'
'Compounded DC Generator'] ;

title (string);
hold off;
axis([0500120]);
grid on;
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1800r/min- 400r lmin :0.778
1800r / min

Z, =(!, I s + iI)UX,) _(too+ i ?.DU 69 
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.7 G,lQ-s)+ jx,)(jx,) (1 .282+ j2.40)(j 60)
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Yo M-fil.e: torque_speed_curve3. m
% M-file create a plot of the torque-speed curve of the
% single-phase induction motor of Problem l0-4.
o/oFnst, initialize the values needed in this program.
r1 : 1.80; o% Stator resistance
xl :2.40; % Stator reactance
12 :2.50; oZ Rotor resistance

:L i-*,t ;lr, ou; 
"l*.+ Oly
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x2 :2.40; oZ Rotor reactance
xm : 60; oh Magnetizationbranch 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 effors
s(1) :0.0001;
s(201) :1.9999;
Yo Get the corresponding speeds in rpm
nm:(1-s)*n_sync;
o/o Caclulate Zf andZb as a function of slip
zf : (r2.1 s+ j*x2) * (*xm) .l (r2.ls + jxx2 + j*xm);
zb: (r2 .l(2-s) + j*x2) * 0**m) .l (r2 .l(2-s) + j*x2 + jxxm);
oh Caloiate the current flowing at each slip
il :v./(11 +jxxl+zf +zb);
o/o Caloilate the air-gap power
p_ag_f : abs(il).^2 .x 0.5 .* real(zf);
p_ag_b : abs(i1)."2 .* 0.5 .* real(zb);
p_ag: p_ag_f- p_ag_b:
oh Calqilate torque in N-m.
t_ind: p_ag .lw_sync;
o/o Plot the torque-speed curve
figure(1)
plot(nrn t_ind,'Co1or', b','LineWidth',2. 0) ;

xlabei(\itn_ {m} \rm(r/min)') ;

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

title ('single Phase Induction motor torque-speed
characteristic', FontSi ze',12) ;
grid on;
hold off;
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:.,:rls l, fi &l .,=^,_f5*..,

Rr =1.4f) Rz =1.5f) X u =100e>

Xr=1.9e> Xz=1.9e)

_ryf^ cS;tc )S LF r.: lr,=,1;,; J[.oJ; .i*'l 29lW ',l;,. )iy pr? gff'0.05 ,:;rJ rc
fr*t* 5% e A.sljl t l, ,,, otJ ,oc_15 ff d,iU

Pro G 6r9-tg,jti (e ,yl;l 6l; 7.-y- (: ,yLl 
"rt--ra 

(..Jt

o;_,1L (t t*a C 1* G \on,, (^
,,urlc J.t* ,l* + 4?f t? .i-*,1 ou; otlo ;L;.j Y- \ ' JS*! -ts ;?f J.t-. ,lu-" ,ul

Z, =(!, I s + iI)Ux,) : (:o+iJ ?Xvt99) :26.5e+ js.6s,,' R2 ls+jXr+jXu 30+j1.9+7100

.7 _ (n, le-s)+ jx,)(jx,) _(o:6e+ jt.e)(j 100) _z- B - Rr;(r-t). jx J jx, - 0J69+ jlr+ j10o -

R,+ jXr+0.52o +0.52"

22020"V
=13.0/.-27.0 A

(t.4 + j r.9) + 0.5(26.59 + j 9.69) + 0.s(0.7 4r + j 1.87)

i* xi jxt i0.5x2

0.141+ jl.87Q
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Uals )lsJi' ;5ts/9lj9. - f$s +a.i

PF : cos27" = 0.891 jGqr-"

1, :VIcos d = (220 V)(13.0.,4)cos 27" = 2548 W

poc., =4'z (0.5Rr ) = (13.0 A)2 (1 3.290) = 2246 W

poc,, :,i,,'1o.snr; = (l3.oA)2 (0.3700) = 62.5 W

P.tc: Poo,, - Poo,, =2246W -62'5W :2184W

1o,,.r = (1- s)Pno,, = (1- 0.05)(2246 W) = 2134 W

lon .n = (1- s)Poo,, = (1- 0.05X62.5 W) = 59 W

\on, = P"on,,F - lonu,e = 2134W -59 W = 2075 W

1u,= lonu-P-,=2134W -291W =1843W

r =Poo = 2184w 
=6.95N.m'tna 

- 

.'l-a)s (3ooo)14

1843W
= 6.l8N.m
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-nrl.rr Alf^ 41".oG ;ly (,:
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"[.+ 919 (a

'P., 
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tT ira ()

:Tuoa (C

D1ou, 
-L lnod -
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m (o.es)(3oo q'z#

:o,:rL (t

n = 
Po,, 

xlo1oh - 1843 W xfiooh = 72.3%o' P 2548W

tU-t-;Ur 9 rlf )15 7.A j-FJ )r 45 Gtyr.: l, (A-\') 4l-r-,..- )iy )so.ri 'Uilt )9lS
..qrgt ci*r.rJ ,r;L 23ov (e 208V Q lgov (,.J1 , ;l

',url':,ufr

7 _(R, I s + ix ,)(ix *) _ (30 +r 1.9)0 100) 
= 26.59 + i9.69',

Rr ls + iX ,+ iX , 30+ i 1.9+7100

7 _(n,lQ-s)+ ix,)(ix ,) _ (0.769+r1.9)(t100) 
=0.741+ i 1.87O2 B - RrlQ-s)+ jx 2+ix M 0.769+ il.9+7100

,,-,11.: lgoV ;U9 r,: (jJl

Ir=
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I,:

pno,, :4'z (0.5RF ) : (1 I .2A)'? Q3.29C2) = t667 W

pn",u = It2 (0.5R) = (ll.2A)2 (0.3700) = 46.4 W

P,tc = Poo,, - P.qc,s =1667 W -46.4W =162lW
P.- t62tw

tird=J= 
-:5.l6I.llla)s 

Qooqz-L' .60

190 20"'t/
(1.4 + jr.9)+ 0.s(26.s9 + j9.69) + 0.s(0.741 + 71.87)

: ll.2Z - 27 .O' A

Puc,, =1r2 (0.5RF ) = (123 A)'z 03.29O) = 2010 W

Prc,, :1,'?(0.5lRr) : (123A)2 (0.3700) = 56W

Pno: Puo, - Prc,r:2010W -56W =1954W

P.- t954 W
Tind =L=a=6.22N.ma)s (3ooo) 

60

',urls 208V jUt t. (:

=12.32-27.0" A

:,orrl,: 230V jUf t" (e

VIt=

I,:

Rr+ jXr+0.52F +0.528

208 ZO" V

(t.4+ j1.9)+0.s(26.59 + j9.69) + 0.s(0.741+ jL.87)

r,:

I, =

Rr+ jXr+0.52F+0.528
23020 V

= 13.6./. - 27.0' A(t.4+ jI.9) +0.5(26.59 + j9.69) + 0.5(0.741+ jt.87)
puc., :4'z(0.5RF) : (13.6A)2 (13.290) = 2458W

prc,, = I t2 (0.5 RB) : Q3.6 A)' (0.:ZOO) = 6g W

Pno = Poo,, - Pno., : 2458 W - 68W : 2390 W

P.- 2390 W
Ti,,t = --irg-=* =7.61 i\i nc,s $ooo)!L

flrT f.rJ,r. -liJl Siy ey *;1 ._gtoot5i;s rE pt-".;l ,_91_,,

,jll.j i* (s +-r*j Ojr! (c Z"-L^ t9E p-- ^*- ty$ Q Jt A. (,-, dr* rrLz (.ilt
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YIY Uels ilsJ] 19l,,6r9jr. - f$r +4E

.;-rt ,*rLi- (-r) C^.i $y,eb +9ap p--.^*- ;y-p.S (e

.;*,1 ,*,L ,5 .g;lsl.l) )9l;.J;5 -bl4 A.l-S^! )G $y:4,-9t/ JjDti (r

,;--1, * iy,.r.l -rr '4:. 9 Js-p o5--l ,t"t+ JL.,r+r .tiy,* is;-' ti .,tt+ t* G
.;*,1 ,*rL.l-o .J9ic/ J-;5 .5.:toa-*;.gto9rlr; L-'9:

.gt; .;*,1 ,*,L rrg,S*, Js)-) r.: .:rSl^c 9 JLi .grlslol, Pl;', o*,-j-,---is ,y9'" :.:cL (9

.r9; o,:t-o:*,I Sly.r. iJ .-r*jt;S 4, ,yy rF ,.f.1

.c-*,t ,*rL; (-o) ;.^*! ;i y,r/, zu- (j

f.r;! c;lc .-tii aq u,-! -ryf ;l .u5

',t,.rlc -jGu, ($ y +l) 6l* $ y .i- -rD ',Jr

t- =?t"

P :2 e"- 
= 260 - = 12 ,-Lie_ 10-

'F* 
r.cs*t L' "9, JLrl (A-\') 4J:* tiy J-# bl: + +.ti +U ,s ,JL .u-

.rr-l ;*.,.rr 600r/min

',t,;1,: ty C.l -rr 'F
1n =-n* 

3P Putses

nput,", =3Pn,, = 3(l2poles)(600r / min) = 21600pulses I min =360pulses I sec

I rlstu ,-slol" .sl, Dy sls l;,-Jo! ,:1.-r;' *;* L"r"K 6;lsl a5 r*5 A*ti' Jg"z
.uo,: ;L:; ;G.,t+a

-$ JgJq g,1l,ta .;,*,1 0":4' jGtQa .std, -,tr -,J r e" --60" jGo*j sl* ty;J 'J'
t.rr-1./ C;*r&

LnpE 6.1l.rjl

jG* (e" : eo") jG ,l+a (e" = +5")

60'
4 30' 22.5'

20"

8 15' 11.25"
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t2 10' 7.5"
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