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universal analytical model and a multi-objective optimizer. In addition to the conventional type, a @ Despite the differences on flux distribution, two type Angular posttion (Elec. Degree) Angular position (Elec. Degree)
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effectiveness of a multi-objective optimization algorithm is examined. Owing to the clearness and 'g. 1 >tructure of 3-segment Halbac flux density and total harmonic distortion. It proves . 03
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€ An optimization on 3-segment Halbach array general oer

Relations Between Parameters £=0, B,=n y defines the angular position of each PM segment’s center. , , _ 131 L
model was given to examine the effectiveness.
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Decomposition of Residual I\/Iagnetisation VectorM M=Mr+ I\/Igé = ZMm Cos(np6)+ZI\/I9nsin(np6’) According to the symmetry @ The yellow Star in Fig. 5 locates the performance of
: the original type with equal arc and magnetization.
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: S : : € A general design process of arbitrary Halbach arrays with accurate analytical models and a multi-objective optimizer has bee proposed.
M =M_+npM__ B =)>» B_cos(npd) B,=> B, sin(np&
Process from Residual I\/Iagnetlzatlon M'to Flux DenSIty B " M PVl on r Z i (npo) 7 Z n (npo) & Both traditional and a new type of arrangement of Halbach array was calculated and validated by FEA, which are proved to be same effective.
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€ Assumptions: 1. Back iron has infinite permeance 2. End-effect and slot-effect are neglected. 1 np R\ PR P € Through combining accurate analytical model with mathematical software, a simple and time-saving design optimization towards more cost
¢ Through solving the governing Laplacian/quasi-Poissonian field equations in the air gap and Brns Bon = i_rM” (np)? -1 (Tj - R, R, efficiency and more extensive use for Halbach array can be achieved.
magnet regions, analytical model of magnetic field distribution can be derived as shown. - - . N @ The test on 3-segment PM array shows that after parameter design by optimizer, both fundamental flux density and THD of “unequal”
€ Two plus-minus signs differ the equation of B,.,, and By,,, ‘+’ is for B,.,,, and ‘—’ is for Bg,,. == 1 \YM 1 R R. " ” : :
o . np - mo = 41| 1-| +2| — — 2 Halbach array can be better than “equal” one. It proves the necessity of parameter design on Halbach PM array.
€ The derivation from slotless to slotted model of surface PM machine has already well solved np ) M np R . . . _ . . . _ . .
by comformal mapping method or by subdomain model, which can also be applied in x-— _ — i = i — & Special requirements can be easily achieved via this process, Halbach array model with two main flux harmonics are given as an example.
Halbach PM array. Moreover, the cogging torque, electromagnetic torque, back-EMF in M +1 1_( R; j M -1 (ij ( R j @ In the next researches, more design and performance parameters will be included into this process through existing methods for surface PM
Halbach PM machine can also be predicted through these methods. Heo | R LR Ro ) machines: stator slots, materials, modulating pieces, cogging torque, back-EMF, EM torque, etc.
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