]CO??@EPTUAL TOOLS

By: Neil E. Cotter MOTORS
INDUCTION MOTORS

Torque vs speed
EXAMPLE 2

Tnducetion

Motor -

o
u

“r é_'('R = Ve ~ KRI‘R + MTg sin(Be—48) (we- w)
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MTIg ilg sin(be-8)

S becomes +oo htgk, does +the

magnetic Field get so far ahead of
the rotor +that it pulls it backward?

A. Congider constant 9 and we, SuFFOSe

w=0. TIn this case, we have an electrical
eguivq\en-l: circuit with R and L Adriven

by

The

a sinusoidal vol-(:age source.
Rg

MT.S gin(Be-0 3 L

8in (S4)

responge of the circutk wull be sinusoidal

and at +the same -Freguency as the source.

U sing phasors

L phaser for V src
Kk+ij'

where w= 9

\A)r*itihg Ty in terms of Majnifup{e and pmase:

g From —j|
I, = MIsS Z —90°~ +tan” (§5)

VRE +(50)* ’ R

between O °and +90°
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Thus, () = MIsS Cos(s-t+cp)
ﬂ Rg +(sL)*
’ ~
where P = ~90° - +an (ﬂ-) ; -:gg’_ecp.é-qo"
R

Our -(:org ue (9

Te = MIgly sin(fe~6)

MIg MIsS  cos(St+p) cos(St-q0°)
; Rg +(8L)*

k(MIs)i S{chos(ZSt-\-? -90°)

YR +E0°

A cos +q0°
+zco (e o)‘B

TF we have X and Y cols on rotor,

the cos (29t + ¢ -90°) will be écanceled out,
but -the _l?: cos (? +90°) will be doubled.

Thus, we will have

Te = (MIg) S cos (o+90°)

¥ Re+sL)®
. -1
But ?+‘10° = — +tan §'_{_-)
(%
- qp° = P 0°

This means -the {'oriue is always /aa,S‘i-éibe
since cos @ 20 for -W°E@ £0°

Also, i (ag3 the rvtation of the magnetic
field by at most T0] - Te?0 alwaysd



|COZICEPTUAL _TOOLS

By: Neil E. Cotter

MOTORS
INDUCTION MOTORS
Torque vs speed
EXAMPLE 2 (CONT.)
Steady State:
IR - “}MS Is
Re+ )SLg
and Vg = (Rg +jwels) Iy +jweMI
Subs-l-.'\-l:wh‘uu) for IR .
%
Vs = (Ry+jwels)Ts+ weS M T
RR +:, S LR
or —‘é = Ks-{—:}wt L.s + Ne$M:— = ZS
IS Re * ) S L‘R
e
reflected =z
£from rotor
Define ’tRE L_‘_R_ 'ts = L__i
Rr Rs
<
c= |- M
Lslgr
Zg4 2 Jwels l+)rTs For small Rg
V+)Tp®
For Vg constant, T, =Vy behaves
Zg
Gke - 14)TRpS - constant
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