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THREE-STEP SPEED CONTROL IN THE INDUCTION MOTOR BY

PHASE CONVERSION
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Fig.1. Single-phase, 6pole
composition by summing of the
3rd harmonic mmf,
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Fig.2. éo;nféﬁ.éoﬁ of maximm torgne
of 34, Lp and 14, bp driving.

N s N 38
P a— ‘,___’__- __c_“*\ﬁ___..__.‘? Y —< ¢—
@ 1@ s L\ ® 9 X{
© ® |© © ® ® .
—)——J\u—--(———J\_;... > < L
(a) (v)
4 S
e —— T, 5 >y
ey N e Leae m) 4 )
OllO@@ @ @ ) |[@)|[©
A A Y
© ®lile] (@ [@] [@|le] [ol|@
- ) - <« -/ > >
()
Fig. 3. Magnetic flux flow for the unsaturated single-phsse operation.

(a) No cross slot's flow.
of magnetic path.
tic path in double deep slots.

{b) 1 cross slot's flow with interposition
(c) 2 cross slot's flow with interposition of magne=-
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Fig.hf 6~I satunation characteristics., 5 o0 1200 1600 rpm

Fig.5. Variable speed control in wound-
rotor induction motor for the light

loads,

Phase Conversion Pole Changing ) Unit
(3¢ -14) (38 -34)
bp-bp | p-6p kp-12p| lbp-8p Lp-6p | kp~12p | pole
R T duplex| duplex | wind-
winding layer single| single | single; single double| double ing
slot's number 2k36,482L 36,48 24,36,48 24,48 36 36,72 slot
copper amount 1 1 1 1 2 2 p.u. |
slot's depth 1 1 1 1 2 2 " %
frame size 1 1 1 1 1.3 1.3 It E
starting torque 1 0 0 1 1 1 " :
maximum torque 0.87 1.12 2.08 1.72 1.34 2.43 "
magnetic saturatiion O 0.15% 0.1% 0 "
harmonie distur- ] 0.1% a.17* o] 0 (o] "
bance]
conversion switch 1 2 2 1 1 1 ea
line current 1.73 1.73 1.73 1 1 1 P.u.
phase current 1 1 1 "

(*) : approaximate value
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