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ABSTRACT

Recent interest in the synchronous reluctance motor
has increased in possible applications such as home
appliance, hybrid electric vehicles, etc. This paper
presents a brief review of the research and
development of synchronous reluctance motors, carried
out up to now, from the designers’ viewpoint. In
addition, the key points in the design of synchronous
reluctance motors and a new design method for
innovating on their rotor structures are discussed.
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Table 1 D132 induction and synchronous reluctance motors
with 11 kW rating

parameter ™M SI MU AX
Full load
Full load
speed (rpm) | 1439 | 1500 | 1500 | 1500
Full load
torque (N - m) T30 70.03 70.03 70.03
KVA rating | 1438 | 2268 | 1444 | 1436
Full load
power factor 0867 | 0533 | 080 | 0855
Full load
efficiency 832 | 8763 | 8963 | 8955
Total loss (W) 1473 | 1552 1272 1283
LJL, 397 | 108 | 7.18

IM: induction motor

SI: single barrier motor

MU: transverse laminated motor (multiple barrier)
AX: axially laminated motor (multiple barrier)

3238 &

A4 SynRME o}&71x] fFEAE7|E& €53l
7t RS2 A% S LI} A X xn 9l
AAolt}. o] SynRMe F8 54L& ZAS
3 A FRAANA F71HA HAAEE AE
A & 37 HEQY Ao A€,
oA & =FdA e FF SynRMe| 3| Az F
Z AA A REY S8 S neEstd FALAAR
M=ot Adst 9143 A4 Al(Topology Optimi
zation) 2 A 2 A Al (Shape Optimization) 5]
A HHLAAZIHES T AAZY A+9
da4dSs A7tz o, 4 AR g
AA dAE FEARE AN E=TFe 94H A3
71 & AM&-Ete] 3] M AR YR 27] A&
Wz 9 &8 didt 7|2 g4, A 2 A
o= Az ol& "y oz AAMAA dAA
ALA2E AN =7 288 ASANEEY
(Continuum design sensitivity)2 o] &3k & A} %
AA7IYE AHEsle] AR LJH#P4L4E v F

r

s ff o

l'll' o|

F8 YR did AL A AHHAAN} F
’§E]°‘]°F g, olge 7|EY FEAF7] € 9T+
A AE7|¢ & E3 HAYeE z2HE SvnRM
o] A9 $HAAMHTE A7 Asd AT A
sy 2 Ao dnYFel Ui d+= HFFH
o2 FukE|ojol Fi},

2 d7c MUXEF X[Ho| 2lte 7| ETHA
T3 (2N 2:R2005-B-109) F 222 s E 1A &

[1] T. J. E. Miller, Alan Hutton, Calum Cossar and David A.
Stone, "Design of a Synchronous Reluctance Motor
Drive”, IEEE transactions on industry application, Vol.
27, No. 4, pp.741-749, 1991, July.

[2] D. A Staton, T.].E. Miller and S.E. Wood, "Maximizing
the saliency ratio of the synchronous reluctance motor”,
IEE Proceeding-B, Vol. 140, No. 4, pp. 249-259, 1993.

[3] Takayoshi Matsuo, T. A. Lipo, "Rotor Design Optimization
of Synchronous Reluctance Machine”, IEEE Transaction
on Energy Conversion, Vol. 9, No. 2, pp. 359-365, 1994.

[4] D. A. Staton, W. L. Soong and T. J. E. miller, "Unified
Theory of Torque Production in Switched Reluctance
and Synchronous Reluctance Motors”, IEEE Transactions
on industry application, Vol. 31, No. 2, pp. 329-337, 1995,
March.

[5] 1. E. Chabu, J. R. Cardoso, V. C. Silva, S. I. Nabeta and
A. Foggia, "A new design technique based on a suitable
choice of rotor geometrical parameters to maximize
torque and power factor in synchronous reluctance
motors: PartIl-Finite-element analysis and measure-
ments”, IEEE Transactions on Energy Conversion, Vol.
14, No. 3, pp. 606-609, 1999, September.

[6] Alfredo Vagati, Aldo Canova, Mario Chiampi, Michele
Pastorelli, and Maurizio Repetto, "Design Refinement of
Synchronous Reluctance Motors Through Finite-Element
Analysis”, IEEE Transactions on industry application,
Vol. 36, No. 4, pp. 1094-1102, 2000, July.

[7] Masayuki Sanada, Kenji Hiramoto, Shigeo Morimoto and
Yoji Takeda, "Torque Ripple Improvement for Synchronous
Reluctance Motor Using an Asymmetric Flux Barrier
Arrangement”, IEEE Transactions on industry applications,
Vol. 40, No. 4, pp. 1076-1082, 2004, July.

[8] Ton Boldea, Lucian Tutelea and Cristian Ilie Pitic,
"PM-Assisted Reluctance Synchronous Motor/Generator
(PM-RSM) for Mild Hybrid Vehicles: Electromagnetic
Design”, IEEE Transactions on industry applications,
Vol. 40, No. 2, pp. 492-498, 2004, March.

= &l -



