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A Study of Analysis for Small Buried Type Permanent Magnet
Synchronous Generator Considering Armature Resistance Effect

T

(Sun-Ki Hong)

Abstract - Small permanent magnet generator can be used not only as an emergency power source but also an exciting
power source of generator for small generating systems because it does not need the external exciting power source.
Especially the air-gap flux density of the buried PM synchronous generator can be increased more than that of the
permanent magnet. In this study, the analysis of the small buried type PM synchronous generator is performed. From
the phasor diagram considering armature resistance for exact analysis, analytic equations are induced and the efficiency,
developed voltage, load current are calculated. The experimental results are compared with the calculated results for the

appropriateness.

Key Words : Buried type permanent magnet, Small Synchronous generator, Armature resistance
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Fig. 1 Structure of buried type PM synchronous generator
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Fig. 3 Rotor and stator of the PM generator.
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Table 1 Generator specification.
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Fig. 4 Output of the generator according to the load angle.
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Fig. 5 Voltage regulation ratio of the generator according to

the load angle.

382



-z

o,

Jr rr
=

w3
2o R 32 om ¥ o N o

ol
-

2 oot
Hu
)
Lo,
f
s

A
5
fuc . A ()
=

ox, b 2

2
° o
3
rlo

. &
I
QL

o
S
i
-z
ol
ol
2
ot
o
i)

=9

Y
R
) o
- = =

odt
o
4o X
e

°
%
o to
TR 44
ne X, R
(o}
2
or
N ofl
[

i)
o

2 N ojo & 8 oo ox SLorlr 2 QY
e :

~
<
=
@

Current [A]

\

A
oA
N

i
180 190
Line voltage [V]

170 200 210 220

A} ol

a8 6 wMXeto s Fst MF A
Fig. 6 Calculation and experiments

according to developed voltage.

of load currents

Vline - RL
150

o

I3
¥
i
]

Load resistance [Q]

&
[=]
T

170 180 190 200

Line voltage [V]

220

a8 7 2ot sk Fok ME AL 2 MY
Fig. 7 Calculation and experiments
according to developed voltage.

x|

of load resistance

4.4 =

Bt 2% GTAN Mg oA 4y
e Aol glolAl A71A Aol mAE el wlel A
FE FAst S4, GFANG wAsY SN 95t
Aol AES olgete] Bl FAS FE Stk Yugon

Trans. KIEE. Vol. 61, No. 3, MAR, 2012

S
_0|L
32 .
)

i

2 N
O N
)
N
=
oA o T O o P}

2

dAtel 2

0104% sANEERL Qo AT
A< wrol fralE A9l (2010-0121) ‘

it}

22 od

[11 KD, “sEtelE Aokl #al”, pp.183~268,

HEA R, 1984,

S. A, Nasar, I Boldea and L.E. Unnewehr,

Permanent magnet, Reluctance, and Self-synchronous

Motors, CRC Press, 1993.

N Bianchi, S Bolognari, "Performance Analysis of

An IPM Motor with Segmented Rotor for

Flux—-Weakening Application”, IEE. no. 468, pp. 49

=53, 1999.

Byoung-yull Yang, Hyun-kag Park, Byung-il Kwon,

"Design of Flux Barrier for Reducing Torque Ripple

and Cogging Torque in IPM type BLDC motor’,

Electromagnetic  Field Computation, 2006 12th

Biennial IEEE Conference on 2006, pp.241 - 241,

May 2006

[5] P. C. Sen, Principles of electric machines and power
electronics, John Wiley & Sons, 1997.

[6] J. F. Gieras, M. Wing, Permanent magnet motor
technology, Marcel Dekker Inc., 2002.

(2]

(3]

(4]

M I Gk EHR
19659 19 2494, 19874 A&ulst
A7188t7 %9, 19893 A& st

£ Fl

s A7t (A AL, 1993 A& st
A e d7]Estak(ahAb), 1993~1995
P2 AgATel, 199%5~dA FA
et Al =gA o] g eha g

383




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


