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Characteristics Analysis & Optimum Design of Anisotropy Rotor Synchronous Reluctance Motor
Using Coupled Finite Element Method & Response Surface Methodology
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Hanbat National University”

Abstract - This paper deals with the characteristics analysis &
optimum design of Synchronous Reluctance Motor (SynRM) with
anisotropy rotor using a coupled Finite Element Method (FEM) &
Response Surface Methodology (RSM). The focus of this paper is
the characteristics analysis & optimum design relative to the output
power on the basis of rotor materials of a SynRM. The coupled
Finite Elements Analysis (FEA) & Preisach model have been used
to evaluate nonlinear solutions. Comparisons are given with
characteristics of normal synchronous reluctance motor and those of
anisotropy rotor SynRM  (ANISO-SynRM), respectively. The
feasibility of using RSM with FEM in practical engineering problem
is investigated with computational examples and comparison between
the fitted response and the results obtained from an analytical
solution according to the design variables of rotor in anisotropy
rotor SynRM.
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nitial Value(CAD file, Pre processor data)
Model of state of the art
flux barrier number=4 Stepl
slot=24
Goal: Torque ripple reduction

Design variables selection
(L1,L2,L3,L4)

i

Establish the range of design variables
and the experiment frequency
using Central Composite Design(CCD) —— Step3
the experiment frequency=N
N=1~31

—

FE Analysis Routine }——
I Automatic Remesh
Automatic CAD file drawing

l —— Stepd
Point variable coordinate Change

Ld-Lq calculated
with regard to Design variables

—— Step2

Step?

Data storage | StepS ~|Search a optimum Steph
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Design The level of design variables
Varibles 2 1 0 1 2
L1 1.1256 2.1256 3.1256 4.1256 5.1256
(mm)
L2 0.7239 2.2239 3.7239 5.2239 6.7239
(mm)
L3 0.9290 2.4290 3.9290 5.4290 6.9290
(mm)
L4 1.6000 3.1000 4.6000 6.1000 7.6000
(mm)
<E 2> SpEEYE 0188 &Y 2
h L1 L2 L3 L4 Ld-Lq
1 2.1256 2.2239 5.4290 3.1000 12.9
2 2.1256 2.2239 2.4290 3.1000 13.1
3 2.1256 5.2239 2.4290 6.1000 14.4
10 3.1256 3.7239 3.9290 4.6000 14.3
11 4.1256 2.2239 2.4290 6.1000 15.2
12 4.1256 2.2239 2.4290 3.1000 14.4
13 3.1256 3.7239 3.9290 4.6000 14.3
29 3.1256 3.7239 3.9290 4.6000 14.3
30 5.1256 3.7239 3.9290 4.6000 12.9
31 3.1256 0.7239 3.9290 4.6000 12.4

L1: Flux Barrierl, L2: Flux Barrier2,L3: Flux Barrier3, L4: Flux Barrier4
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