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Simulation of Magnetic Field Distribution in Permanent Magnet
Generator by Using Finite Element Method
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Abstract

This paper proposes a mathematical model of magnetic fields in Permanent Magnet
Generator by using a set of second-order partial differential equations. The analysis of
the distribution of magnetic field in rotor and stator, show in the form of the magnetic
vector potential. Take the current density of 300 watt load test Watt and the grounding
of the generator frame has the magnetic vector potential of zero value used to determine
the boundary conditions. Computer-based simulation utilizing finite element method
in the time harmonic mode, instructed in computer programming environment with
graphical representation for magnetic field strength was evaluated. The simulation results
showed that the magnetic vector potential and magnetic field distribution in the

permanent magnet generator can be used in designing the generator of a higher efficiency.
Keywords: Magnetic Field; Permanent Magnet Generator; Finite Element
UNN

TuilagiiudonnuanassgiaimaadudvTaiunn  Usmamslilaihdoddumuludedans
Jamsadomdsilflunseiandanuliihgeiuuazdinulinfie:goiwden 9 ilAiuualiy
fazfndammsmaursundonuludiin wasoumaunudeSuivnmiaeuiy - ey
msldnundsnunaunulsanaidisanuisamalnednslinundonunaunilunguzos
wasolwiindy  nasmunaunuilindaliihissandulaenaly Wy wdsnuuasering
WEIOIUAN WRIU WEIUARY i

wasnunaunuiegluslzeomasnung  Wethmsdnlwihazsesimdsnuiuluiunies
Andialnih usdsimasnulnihiindaldnldonug msedandsoulihiuldnuludnemsszoy
Amnadnidiumsesnuissosmslioundsnunauny  Teatuszuuwanlwihaamdanunaun
aunadnansanansesiifialnihogeneiulfnuedld Wy wIesiidialwihwimdnans
wingolszauimluSessatszinsamoeondooiai iy AstunaziidedafinsAnyiue:
35ﬂﬁmuuﬁ'aﬁaammﬁﬂzymﬁLﬁﬂﬁuiﬂaluuwmm%ﬁﬂ‘ﬁa:ﬂf\inﬁamsﬁ%muumﬁaaﬂ
mopdinmanstesaunudwanluadosinialiiwiminas  dWeldnnsiuazlsulse
UszAnsmmnpoan3esiniinligedu

MINIzNLMTBININLLmAan  IasUnAszansaesuislalugdoessumsiiveynus
(Differential Equation) W3eaumsideUsnus (Integral Equation) doifululfennimzmuama
wiunse (Exact Solution) 1# AvtiuFssniusodliismsmmamanlngtszna (Approximate
Solution) Mwsufisvismsmwinudoiaan Snnsaussauzeosrenfinnesigedu Jovil



90 mMIfmeRamInsznemzassuuiman luasesiudnlnihuimanansneds i lundawun

MafIadealtarausanilaeg193ins dmsvismannawdslaelszuimeoguns
(Byeuiiustes (Partial Differential Equation : PDE) 35ndus:ansnmmgugauazlasunnuiiay
uwsvaeluilaguu laun 35IWluAdawuA (Finite Element Method : FEM)

NHYNNeITO0

1. wIsvnndialwinszusssy (AC Generator)
indesidialwihnsussaudugunsaiilddmsundandonulilusmamn q
Wy Tulsednsliih Taetnfudaszdusesussiulwihiindnduazegluine 13.8 - 28 Alalian
neilileosnandaiiialumsnuussinsesawinliihilflunsesuseiulnihiinIosnanldiu
doimlimamenezdsnelluszomelns 9 Jesudusesimainssiuusomlnihindnlddudu
115 230 w38 500 Alalwd eanmanugudsidadulumedoilismnsadessllil
szozmolnadu udhmsanssAuussiuadnasadloazdeeliiuglinu . mawanlnilneld
wiesrfialrihuuuiieldndonuihondon wasuMhsum MYsTINTIR NIONEI0
fluades Juegiuinvoslsadnslnih
2. ipsonifinlnheiiawinanans (Permanent Magnet Generator)
w3esdniialwihoilnilindnnisiierdudviniesdnialniinscuaaaunaly
wrelfauawimdnnnuwimananadummisnilniausendeulnihunumslioaainilas
ilawes sililddesselnliduonminfladiiesseaumauimen Taseasisseoniosiniia
Inihafiauimanansuanoioguii 1

Stator — BRSNS

™~

/_/_ Rotor

U1 TassadoveunsesinialWisiawimnananns
ABANIUMIY

wIouidalnmnlglunuddes  wWuedosidalninsusdauriaulmanaISLUURaR I8
530 AN seanwuulnwssnuluiimuaieenduwuy 3 e (Pasusarittakorn, A. et al., 2008)
Usznavlume



13813 Wn3.dmu atvInemansuazmalulad TN 9 aUun 2 ngeman - Fomau 2559 91

suamas (Stator) wiefmagiuiizonnIosininlnihiassduinnnsasianosunui
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INARINRY
H fAp Anudnaninwiuian (Magnetic Field Intensity)
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unuatlngUuuu@edou (Complex Form), A = Ae’™ (Meesuk, P. et al., 2011) Auiu
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Mswn 1 mMsnaseupIasiinlnizazrelnandurasnduuAAE@La 300 A

AIUL39981 (rpm) wsonuluih (V) nszualavh (A) | drwssulavh(w)

100 42 0.7 29.4

200 61 0.8 48.8

300 97 1 97

400 133 1.2 159.6

500 173 14 2422

600 209 1.5 313.5

700 245 1.6 392

800 281 1.7 477.7

2. wamINaesmedo W lumdalLuA
myaesHamsnaNiuneslalinasnniesiie PDE Tool oslusunsu MATLAB
SMSUAIAIMINS NEMTEIMANGToAMe S LlImAIN S DULERIHAMIATIATB YA IRB ]
FAndu uandldinoguil 7

Contour: A X10

L or chanoz mode to ater POE. mesh. or boundaries.
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