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Experimental Verification of Spatial Harmonics Based Rotor Position Estimation Method for IPM Motor with Concentrated Windings

Katsumi Shingai, and Toshihiko Noguchi (Nagaoka University of Technology)
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Fig. 1. IPM motor with concentrated stator windings.

HF i IPM £ — % OWiE X

ENSU TR 24ETE IPM B — % OFEEFMiEXR % 77,

Concentrated winding (magnet)
- - - -Concentrated winding (air)

EHBEE TIXRX O X 5 ISB#RDY 60 (deg)f (i S 7z A24 [ Ditruted winding (e
TR & 72 B 7m0, RS T XS B BESUEHIAMA 13— BRI 72 £
DRV, BBRDIME S AV TN I E E -8R0 O B AFAET 8 1
% 1= OREKHEH LA R AT N & VDS, BED A - =& T § oo Ha S I Sttt PO
Al IR E < 2%, ZORER, BHEMIZISET k= .
ERADEBNEL, TS ZERETE L LTRSS, E I D e
= DZEREIELE — ¥ OMBICRET 5 LD TH Y, [ SO T
ﬁ;gi%g;g%yﬁﬁaqu,qm@%ﬁmﬁbf 0 R
A2 ° Rotor Position (mech.deg)
Q.2 AERREAVTVIVRAEHODET ) VYT (a) Distribution of d-axis inductance.
2(), OIZERICEVELNT d il q#hr o »
VADGA R, ZOFER L 0 EFE IPM T — Z 13557 —goncentrateg Winging Ema)gnet)
o = - - - Concentrated winding (air
& IPM B —F LA, BEAIITHA VX7 B ADE — I Distributed winding (magnet)
WAk <, FRBRICELT 52 L ARRTE S, Th I isrioued winding (i)
TR ORI L LCERET 5 b, 0% IPM £ — 8 wf | [ |
20 d 7SN qBlA v F T X ADOBEIZA)D X S I § "
KT LHTED, = T e o =
L, =14 —kjy CcOS6PE,, . % """""""""""""""""""""""""""""""""
L, =1y +kyg cOSBpg, @ = ¢
0
72720, g, lgo 13 L, Lg OFIE, kg kg (315274 0 o2 304 060
VAEBORIBREL, plIE—Z OBk TH D, _ Rotor Position (mech.deg)
(b) Distribution of g-axis inductance.
X2 A F7 L R5AORIERE R
Fig. 2. Experimental results of inductance measurement.
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Fig. 3. Block diagram of whole controller.

L 7 (radidiv)

L}
—
X
SN,

L LA e

0 7 (rad/div)
t 20 (ms/div)

BU4  BeMrEHEE O FEBR R
Fig. 4. Experimental result of position estimation.
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