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Magnetic Field Production & Distribution
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Magnetic Field Production & Distribution
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Rotor Reaction

At standstill, the rotor field v
will always be shifted by 180° :

pd
~

from the stator field at all instances.

T =kB,B, sin~y

T =kB_B, sin180°

= Z€I0
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Double Rotating Field Theory

| =1 _ cos(w,t)

M = kNI cosé

M =KkNI  cos(w,t)cos pd
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Double Rotating Field Theory
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Double Rotating Field Theory
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T =
Torque-Speed Characteristics
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Motor Starting

|y =1y, COS(w,t)

M, =kN,I,, cosd

M, =KkN,, I, cos(w,t)cospd

|, =1,, cos(wt + )

M, =kN I, cos(d+90°)
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Motor Starting

M, =kN,, I, cos(w,.t)cos pd —kN I, cos(w,t+ a)sin po]

M, = K[N I 4, cos(w.t) cos pd — N .1, sin pd[cos(w,t) cos(a) —sin(w,t)sin(a)]]

M, = kNMZ M [cos(w,t — pB) 4 cos(w,t + pd)]— N’;' A cos(a)[sin(w,t + pd) —sin(w,t — pd)]

+%sin(a)[cos(wet ~ p) —cos(w,t + po)]

M, = g[NM | + N1, Sin(a)][cos(w,t — pd)]+ kNZI A cos(a) sin(w,t — po)

+g[NM Ly — Nl 4 SiN(a)][COS(w,t + pO)]— N’;' AT cos(cv) sin(w,t + po)
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Equivalent Circuit at running conditions
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14|
Equivalent Circuit at running conditions
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Power Flow
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Motor Types

1. Split-phase (resistance-start) Motor
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Maotor Types

1. Split-phase (resistance-start) Motor

Centrifugal Switch
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Motor Types
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Motor Types

2. Capacitor-Start Motor
250 W (1/3 hp) motor, 4-poles, 110 V, 60 Hz
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20 |
Motor Types

3. Capacitor-Run Motor
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21
Motor Types
4. Capacitor-Start, Capacitor-Run Motor
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Starting Winding Design

At starting (n=0, s=1)

Split-phase (resistance start)
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23|
Starting Winding Design

Split-phase (resistance start)
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Starting Winding Design

1. Design of Resistance-Start Motors
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Starting Winding Design

2. Design of Capacitor-Start Motors
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Testing: 1. Locked Rotor (Standstill) Test

Voltage is adjusted such that stator current < full load current

Main winding only is connected
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Testing: 1. Locked Rotor (Standstill) Test

To get the standstill impedances of the main and auxiliary
windings, this test is performed on each winding individually.

Main Winding only connected fo the supply Aux.Winding only connected to the supply
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Testing: 2. No-Load Test
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