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3-Motor Circle Diagram
3-1 Rotor Circle Diagram: -
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Circle Diagram for the approximate equivalent cct.

It is clear that the circuit to the right of points ab is similar to a series circuit ,having a
constant voltage and reactance (X1+X2e)but variable resistance (corresponding to different
values of slip s)
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Hence, the end of current vector for 12e will line On a circle with a diameter of V/(X1+X2¢).In
fig.(2) 12 is the rotor current referred to stator, le=l,= no load current or exciting current and
I1 is the total stator current and is the

When I, is lagging and ¢,=90', then the position of vector for I, will be along OC, right angles
to the voltage vector OE, for any other value of ¢,, point A will be move along the circle shown
dotted.

The exciting current I is drawn lagging V by an angle o if conductance Gi and saucepans BM
of the exciting circuit are assumed constant, then I, and o are also constant.

The end of current vector for |1 is also seen to lie on another circle which is displaced from the
dotted circle by an amount le. its diameter is still V/X;+X5. and is parallel to the horizontal
axis OC. hence, we find that if an induction motor is tested at various loads, the locus of the
end of the vector for the current (drawn by it) is a circle.
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Complete Circle :-
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Motoring s=0 —+1

Braking s=1 —+o

Generating s=0 — -0

3-2 Motor Mechanical Characteristics

-Torgue from electromagnetic forces:-
Pem = ml E2e [2e cos @2 ......... (1)
E2e = enduce emf in rotor coils
E2e =444 F1T1 Kwl@ ... ...... (2)

cos ¢ = Power Factor

R2e B R2e
Z2e  JR2e? + (SX2e)?

cos @ =

We will have torque equ.

f

1
= —(m1 Kwl T112ecos @2)P®
V2

Tem = KT @m 12e cos @2 ... ... ... (%)
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3-3 Torque From Electromagnetic Power

-For Approximate Equivalent cct.
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R2e
Z2t = (Rl +T) + j(X1+ X2e), V1 =E1

V1 V1
[2e = =

Z2t 2 :
\/(Rl + %) + (X1 + X2e)?

m [2e? R2e
S

Pem =

R2e
ml Pem E ml UlZ-T
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Tem =

Tem Will variable with (V1,R2e,S)
At S=1 and Vl=const.—Ta R2e
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Torque-speed curve

A for induction motor
Torque /\
Rated torque
/__ | = E
Starting Rated |
torque speed E

Rotational speed

Synchronous speed

R2e
Pem ml Vlz—s
Tem = wl - wl R1 R2e 2

Rl 5=

Multiply by s?/s? for 3phase motor

3 ( V1% R2e S )
Tem = —
w1l \(SR1+ R2e)? + S2(X1 + X2e)?

If ,s=0 then Tem=0

For s]| (s<sm) then SR1 and S?(X;+X2)? are neglected then we will have
Tom — 3V1?
M= \wlR2e)’

The torque is directly proportional to the slip and the torque/slip curve is a straight line.

For S11(S>Snm) neglect SR;=0 then

o _(_3V1%RZe \1
M=\ ol (X1 +X20)2) s
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Then the torque is inversely proportional to the slip and the torque is continuously droping
starting from critical slip at S=co then the Tem = 0




