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I. Comparlson Of Radlal and AXIaI PM MaChIne InnovativeResearchCenteronElectrixa%s
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II . Structu re and S eCification Of AFPM Innovative Research Center on Electric Machines
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Target: Calculation of Eddy current losses in stator yoke and rotor

Rotor Back-iron

ijofng Rotor structure:

Stainless PM
holder
Solid back-iron
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Stator yoke:
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II . StrUCtu re and SpeCIflcatlon Of AFPM InnovativeResearchCenteronElectrixa%s

A) Motor Specifications Table I Design Specifications and Dimensions

Specifications PM specification
Rated output | 5 5\ | Material | V-
power Fe-B

Rated voltage | 250V Coercively 970k

' Stator Yoke A/m
Rotor Yoke Remnant

ot Frequency 32Hz flux 1.2T
v i ﬁ density
Windin

Speed 240rpm Connect?on 2-Y

Structure of AFPM
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. Study on performance of AFPM as a generator ﬁ“*ﬁ**’m*“ﬁ"’“ﬁg
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(a) (b)

(a) Flux density distribution of stator core, (b) plot of iron loss density.
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Performance analysis
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(a) Phase voltage under full load, (b) Phase current under full load
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IV . Cal Cu I atl O n Of eddy'Cu r re nt Iosses Innovative Research Center on Electric Mak‘;n-és

A) Comparison of MMF in integral slot and
fractional slot winding

Magneto-Motive Force of 12/4 Double-Layer Magneto-Motive Force of 18/16 Double-Layer
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IV . Calcu Iatlon Of ed dy'Cu rrent Iosses Innovative Research Center on Electric Ma%s

B) Eddy current distribution of rotor at full-
load with stainless steel PM holder

Currant Dans ity

Contour Plot A4m™2 Currant Dansity

Contour Plot Afm’2
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(a) ~ (b
Plot of eddy-current density of rotor at full-load with stainless steel PM holder,
(a) PMs non-insulated, (b) PMs insulated.
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IV . Cal Cu Ia.tlo n Of eddy-Cu r re nt Iosses Innovative Research Center on Electric Ma%s
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C) Eddy current distribution of rotor at full-
load with rotor back-iron

Currant Dansity Currant Dansity
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(a) (b) _
Plot of eddy-current density of rotor at full-load with rotor back-iron,
(a) PMs non-insulated, (b) PMs insulated.
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IV . Cal Cu Ia.tlo n Of eddy'Cu r re nt Iosses Innovative Research Center on Electric Ma%s
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D) Comparison of eddy-current losses on rotor at
no-load and full-load
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Comparison of eddy-current losses on rotor at no-load and full-load ,
(a) rotor with stainless steel PM holder; (b) rotor with back-iron .
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IV . Cal Cu I ati O n Of ed d z —Cu r re nt I Osses Innovative Research Center on Electric Machines
|

E) Eddy current distribution in solid stator yoke

Vactor Plot ASm™2
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Distribution of eddy current in solid stator yoke.
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Innovative Research Center on Electric Machines

IV. Calculation of eddx-current losses !

Loss (W)

F) Comparison of losses with solid stator yoke and laminated stator yoke
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Losses with laminated stator yoke.
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Losses with solid stator yoke.

Jian Li, HUST, jianli@hust.edu.cn



TELTEEY LN O |

V . EXI :e ri me ntal test Innovative Research Center on Electric Machines

Efficiency of machine at full-load was 88.1% and total loss was 384 W.
Various losses in Il F) a summed up to be 336 W.
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Innovative Research Center on Electric Machines

d Motor
troller

Efficiency of machine at full-load was 88.1% and total loss was 384 W.
Various losses in III F) a summed up to be 336 W.
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Innovative Research Center on Electric Machines
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Thank you!
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