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Conduction Bar Design to Improve Starting Stability of
Line Start Synchronous Reluctance Motor

& % ' - W - Bt E BT
(Tae-Uk Jung - Hyuk Nam * Jung-Pyo Hong)

Abstract — This paper deals with the conductor bar design to improve starting stability of line start synchronous
reluctance motor(LSSynRM). As design variables, the number and the shape of conductor bars of rotor are chosen. The
starting characteristics are calculated by finite element method(FEM) and the conductor bars are designed to improve the
starting torque according to the initial starting rotor position. Finally, the starting characteristic of the designed model

are compared with that of the initial model.
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Table 1 Specification of initial basic model

Applied Voltage (V) 220

Frequency (Hz) 50

Rated output power (W) 850

Pole number 2

Stack length (mm) 85

Stator outer diameter (mm) 120

Rotor outer diameter {mm) 60

Air-gap length (mm) 05

No. of stator slot 24

No. of rotor slot 30

No. of flux barrier 5
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Table 2 Performance comparison with conventional single

phase induction motor

Single LSSynRM
Item phase [T Al | Improved

motor model model
Voltage/Frequency (V/Hz) 220/50 220/50 220/50
Rated load torque (Nm) 2.73 2.73 2.73
Rated speed (rpm) 2833 3000 3000
Rated output power(W) 8115 859.3 859.3
Input power (W) 946.9 971.0 984.3
Rated efficiency (%) 85.7 885 87.3
Max. torque (Nm) 52.0 455 47.3
Average starting torque (Nm) 0.72 0.49 0.64
e e (o, 005 118 024
Min. starting torque (Nm) 0.63 -2.03 0.08
Pole number 2 2 2
Stator outer diameter (mm) 120 120 120
Rotor outer diameter (mm) 55 60 60
Air-gap length (mm) 0.5 05 05
Stack length (mm) 85 85 85
Stator slot number 24 24 24
Rotor slot number 33 30 34
Flux barrier number - 5 3
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