Akita University

FRHKR ¥ LB IR AT ZE 8, 55235, 200246107

59

Bz FRAMEROAB AR EERE LT
INSARY YO E—SDBEAEFORNAETIL

B3I -

P AR o**

- A O

A RNA Model for Stator of a Parametric Motor
Considering the Magnetic Flux Distribution Flow into the Rotor

Katsubumi Tajima* , Hironori Matsuda**, and Toshiyuki Taniguchi*

Abstract
In the past work, we created a RNA (Reluctance Network Analysis) model of a stator of a parametric induction motor.
But this model was not enough to analyze the motor with rotor, because the model neglected the distribution of magnetic
fluxes flowing into the rotor in the direction of circumference of the rotor. In this paper, we present a new RNA model of
the stator of the motor considering the flux distribution. The calculated results show a similar tendency of the
experimental ones but the accuracy of the calculation is decreased compared with the one based on the former model. So,

we investigate the cause for the error.
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(b) Fluxes flow

Fig.1

metric induction motor.

Schematics of the orthogonal-core type para-

Dimensions of the stator core.
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Division of the stator core.
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Basic magnetic circuit.
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Fig. 5  Circuit for the analysis.
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Table 1 Dimensions of the motor.
Core [Dimensions[mm] a=24.8, b=40.4, k=25.6, d=85.0
Ay A Material Grain oriented silicon steel strip with
’ thickness of 0.18mm
Core |Dimensions[mm] D,=100.4, D;i=70.0, H=28.8
B Material Grain oriented silicon steel strio with
thickness of 0.18mm
Windings [turns] N1=200, N,=200
Windine resistances [Q}| Primary:0.676, Secondary:0.676
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Fig. 7 Calculated results of the Flux-MMF
relationships
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(b) W;-B,, characteristics

Fig.6 Magnetic properties of the core material

(Rolling direction).
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Fig. 8 RNA model for the ring core.
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Fig.9 Structure of the squirrel cage rotor.

Fig.10  Fluxes flowing into the rotor from the ring
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(b) Division of the ring core suitable for the analytical model of

the rotor
Fig.11  Division of the ring core.
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Fig. 12 Junctions of the C-core and the ring core.
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(a) Division of C-core and ring core

(b) Magnetic circuit for the element of the divided
the ring core

Fig. 13  Magnetic circuit for the element of divided
Ring core considering the junction of the C-core and the
ring core.
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Fig. 14  Magnetic circuit for the element of divided
C-core considering the junction of the C-core and the
ring core.
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Calculated results based on the new RNA
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Fig. 16 Calculated results based on the new RNA model
in the case the reluctances in the direction of the
circumference of the ring core are changed twice as
much.
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