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Torque-speed curve characteristic evaluation to

induction motor

Patompon Patcharabumrung
Patavee Krajangloke
Piyachat Pangsoi

Asst.Prof. Pichit Lumyong Advisor
2001

ABSTRACT

This thesis presents a method to evaluate torque-speed curve characteristic of 1 hp
3 phase induction motor by using acceleration method. This method is specificed in IEEE
standard 112-1993 [1]. Torque-speed curve characteristic can be calculated from motor speed in
acceleration test, from a standstill to synchronous speed in no-load condition. And use retardation
test to find a friction coefficient and a rotor inertia moment, that is the necessary parameters in
calculation . At last the result from test will be compared with Torque-speed curve which

calculate from equivalent circuit for confirm a reliability.
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a 4‘ A .
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dw
J,+J,)—+Dw, =0 (3.6)
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4 a 4
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$program for plot speed-time curve

oA Fat

clear;

difr;

input ('Select file: ');

n = input('Enter speed column number:
sam = input('Enter sampling rate: ');

$compute zone

t=a(:,1);
speed = a(:,n);
speed = speed./0.0031125;

time = t./sam;

$fit curve zone
sp = polyfit(time, speed, 9);
speedfit = polyval (sp,time);

$plot curve

plot (time, speed, time, speedfit)
xlabel ('Time (sec) ') ;

ylabel ('Speed(rpm) ') ;

")



$program for calculate D and J parameter
clc;

clear;

dir;

input ('Select file to perform: ');

n = input ('Enter speed column number: ');

sam = input ('Enter sampling rate: ');

$calculate zone

speed= a(:,n);

t =af(:,1);

t=t./sam;
speed=speed./0.0031125;
speed=speed.*pi./30;
speed=log (speed) ;

$fit curve
spfit = polyfit (t,speed,9);
speedfit = polyval (spfit,t);

3find range for calculate
1 = length(speedfit);
for i = 1:1-1
if speedfit(i)>=5.03 & speedfit (i+l)
ml=i;
end
end
for i = 1:1-1

’

<Dy

if speedfit(i)>=4.98 & speedfit (i+1)<4

m2=i;
end
end

%create array for calculate
range=m2-ml+1;

k=0;

for i = ml:m2
k=k+1;
cal(:,k)=sp dflt( Jooz
tlme( k)=

end

time = time./sam;

$find slope
plot (time, cal)
slop=polyfit(time,cal,l)

. 98



$Program for calculale Lorque-speed curve characteristic of induciton motor
%By Patavee Grajangloke 41014242

elc;

clear;

dir;

disp('Pragram for calculate torque-speed curve characteristic'):

disp(' ")s

input ('Load file: ')

s = input ('Enter number of speed column: ');

samp = input('Enter sampling rate: ');

j = input ('Enter moment inertia: ');

jm = input ('Enter moment inertia of motor: -
d = input ('Enter Fiction coefficiency: ');

$calculate zone

t =al(:,1);

speed = a(:,s);

t = t./samp;

speed = speed./(0.0031135);
wr = (pi./30).*speed;

wrfit = polyfit(t,wr,9);

wr = polyval (wrfit,t);

1 = length(wr);
ti = 1./samp;
k = 0;
for i = 1:1-1
k =k + 1;
wrnow = (wr (i+l)+wr(i))./2;
torque (k) = (jm * J) o (wr (i+1)-wr(i))./ti + (d.*wrnow) ;
speedx (k) = wrnow;
end

speedx=speedx.*30./pi;
plot (speedx, torque) ;
xlabel ('Speed(rpm) ') ;
ylabel ('Torque (N-m) ') ;



$Program for calculate torque from equivalent
$By Patavee Grajangloke 41014242

clear;

elc;

v=input ('input phase voltage:
rl=input ('stator resistance: '
'stator reactance: ')
1

x1l=input (

r2=input ('rotor resistance: ')
x2=input ('rotor reactance: ');
rc=input ('core loss resistance: ');
xm=input ('magnetizing reactance: ');

%calculate zone
z= sqrt(rl. 2+ (xl+xm)."2)
vlia=(xm.*v)./z
j = 0;
for i = 0.999:-0.001:0.001;
j=3+1L
r22(j) = r2./1i;
rpm(j) = 1500.*(1-1);
end
req = rl + r22;
x1l + x2;

z = req(i).”2 + xeq.”2;
zeq (i) = sqgrt(z);
end
i = vla./zeq;
torge = (3./157.079).*1.72.*r22;
plot (rpm, torge) ;
ylabel ('Torque(N.m)');
xlabel ('Speed(rpm) ') ;

circuit
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