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Design of a wind turbine generator with low cogging torque

by using evolution strategy

Ju-Gyeong Park!, Guee-Soo Cha", Hee-Joon Lee’, Yong-Sub Kim’
'Electrical Engineering, Soonchunhyang University
*MirtechRnd

*Mecsys

fo
12

o rl

cefell = A IAE o] 83
s o] FefA|aL ek ol gk

NN 2o of KON X
mlmmﬁmg—uOﬁ}mm
SR I R I T
EEEE_IELNFO
imloﬁrlri

it
o -
E

i
U mﬁ rlr

ft
W
Ach

Abstract
independent generators, small wind turbine generators have been actively developed. Permanent magnets are generally

The demand for independent generators using renewable energy has been increasing. Among those

used for small wind turbine generators to realize a simple structure and small volume. On the other hand, cogging
torque is included due to the structure of the permanent magnet synchronous machine, which can be the source of
noise and vibration. The cogging torque can be varied by the shape of the permanent magnet and core, and it can
be reduced using the appropriate design techniques. This paper proposes a design technique that can reduce the
cogging torque by changing the shape of the permanent magnets for SPMSM (Surface Permanent Magnet
Synchronous Motor), which is used widely for small wind turbine generators. Evolution Strategy, which is one of
non-deterministic optimization techniques, was adopted to find the optimal shape of the permanent magnets that can
reduce the cogging torque. The angle and outer diameter of permanent magnet were set as the design variable. A
300W class wind turbine generator, whose pole/slot combination was 8 poles/18 slots, was designed with the proposed
design technique. The properties of the generator, including the cogging torque and output voltage, were calculated.
The calculation results showed that the cogging torque of the optimized model was reduced compared to that of the
initial model. The design technique proposed by this paper can be an effective measure to reduce the cogging torque.
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Fig. 1. Structure of a SPMSM wind turbine generator

Table 1. Specifications of SPMSM wind turbine generator

Parameter Value Unit
Rotor Outer Radius 34 mm
Permanent Magnet Height 5 mm
Air Gap 1 mm
Stator Outer Radius 66.8 mm
Rotor & Stator Depth 28 mm
Slot of Coil 18 EA
Coil Turn per Slot 57 Turn
Pole of Magnet 8 Pole
Rotor & Stator Material S18 -

(35PN440)

Permanent Magnet Material (BI\rI319. §I6-IT) -
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Fig. 2. Arrangement of stator winding
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Fig. 5. Design variables © and R of permanent magnet
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