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Design and Development of a Low-Speed Horizontal Permanent-Magnet Synchronous

Generator
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ABSTRACT

This research aims to design, construct, and test a low-speed, horizontally mounted permanent-magnet synchro-
nous generator. The prototype was fully fabricated from newly manufactured components and evaluated at operating speeds
ranging from 100 to 500 rpm. The test results show that the generator can produce a maximum electrical power output of 1
kW, with the three-phase output voltage increasing proportionally with the rotational speed. Under practical test conditions,
the generator delivered an electrical power of approximately 250 W. In addition, the voltage and current exhibited a phase
angle of 120 electrical degrees, confirming proper three-phase operation. These findings indicate that the developed generator

operates effectively and is well suited for low-speed applications.
Keywords: low-speed generator, synchronous speed, horizontal permanent-magnet type, voltage, current
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1.1 \p3ediinseiidinisndn (VEGATS Power Quality Analyzer [8])

1.2 UoLMDSAUAIAT

1.3 naaufies (8n31n13a 10 : 1) iy coupling

1.4 Tnaniiey (dummy load)

1.5 in3asuiunnuiiiseuresuaneifumas Delta Inverter VFD220C43A 30 HP 3 Phase [9]
2. NM30ONLUY

2.1 nMseenkuvaLaes (stator design) N1seaniuvaaaslinaunausEnitaI e udnlifuuy
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(steel frame) NuTeusemeadnindeanaziion (bolts and nuts) Wetaafun1sduaziiiou uazn1siAdounisywing
A3V
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4. MINAgauAnaNznIeliih

Y = & 4 a o Y & A& vy A o A v o & 1%

wanUsenauuazdatlonvianunisusesuds deiiodnlamsesiudaluivinsenrieny 91ndu g
< o a a a a I
TuRBUNINAFBUANGNYAE lieUseiduUszdnsam lnsuwladuy

4.1 M3nTIvdeUNIvyY nsnaaeunvtudesu aglidilvan (no-load test) ensi9aeunIy
ssulunmmyuwaznsduaziiow laevinistuesestdalninfianusiseunismyuiiiivug (rated RPM) Ao
100 13 500 soUABUIT YINTIAAIENY 9 fell ussrulwihauadisuanua (line-to-line voltage) hasauluiin
aulaisuiinseu (lineto-neutral voltage) wagaud (frequency) Ndnld 31n1Iu ATIvERUANNETETVRY

ANUDTNARLE n5vdaun1siansenainiineantuldeu TnelakaninisnaaauasnIng 6

32 Journal of Physics and General Science

Vol. 9, No. 2, July — December, 2025



JPAGS

Journal of Physics
& General Science

A 6 nMsveaeunIaanlalinluiesufuRnng

NaN157e

wielyinnsoonuuuuazmavaaeuiuszansnin Ssesdimstimuamnainoitugiuvesedosiudali
ogednau 9needl 1 Wasuanandinanadeiiddyuazadulsmdnveaniasiudaluingdasianimud
sousadiausiindnnnnsuuures Sdeyamariibutoyaamemedldifuiugulunisussnou nisied uay
neeekaneaeuAndnuuzdilutunousiely
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Tnofgnuszasd ofnwauduiussenineanuidiseumamuiuussiulihiindsldniseuaueniuigiseu Tu
nsnaaeuil 1dlHiaTosU uaugiseu Variable Frequency Drive $u Delta Inverter VFD220C43A 30 HP 3
Phase LHusauaumLEseum s uTsemosfuindiegwazBen faus 100 soudeundt aulis 500 seusde
unit dmsumstaiussdiuliih dussiulaiihdadatunnieiesdudeliigninuassufinln slfiatesiinse
A midsluiiin Power Quality Analyzer §u VEGAT8 Gsanunsadufinteyausssuliiiaumaldogiausiugy
nA5197 2 Wumamsnasouussuliihluanzlifinnse nanfe Wurussiulihaulafisuasa ooin
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fanseu lneTaussiuliihsewinusazimaiugainseu warduiinAluuiazdiannusaseu
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AN5199 1 ANveeIkUsvauAIaIn a3 elastannusIsa Ui vlakdinana1IshuU9sIU (3 a)

AU AN
AussaulunIyy 100 - 500 S0U/U
AULANFVBIULIE 0, 120 bay 240 99"
° & & )
Fruutdmvan 12 97
ANUDTNARLA 50 L850
nSTLa 8 wauLUs
Maalnfinasan 1 Aladinem

P Y = ~ a i a v & ' 2
M1379N 2 LLiQfﬂﬁlWﬁ’]ﬁ’]NLWﬁLV]‘EJUa']ﬂJLWﬁ AUNANYULINTOU LAZANRALVDILITIAUVINADY LAAZAIINSITIU

ussrulnihaua s uans usseulniawaiou
AULEITOUNITYY wia (had) wsenuluiin Snsey (ad) ussnuluiin
(soURDIUN) \de (lad) e (ad)
e 1 vle 2 bWl 3 wel W@ 2 a3
100 18.3 19.2 17.4 18.3 11.3 11.7 11.5 11.5
150 271.9 29.2 28.7 28.6 17.0 16.6 17.1 16.9
200 39.4 43.1 40.7 41.1 23.7 24.1 24.7 24.2
250 48.6 52.1 49.1 49.9 28.7 29.2 29.6 29.2
300 59.5 63.9 59.9 61.1 35.0 35.8 36.1 35.6
350 71.0 73.9 70.1 T1.7 41.6 42.0 41.8 41.8
400 80.4 84.0 79.9 81.4 47.1 475 475 47.4
450 90.0 94.8 90.8 91.9 53.0 53.1 53.9 53.3
500 100.0 105.3 101.0 102.1 59.1 59.0 59.8 59.3

wsaulniinauaisvaumaads (V,, avg) finsifiuduedsaios Wenuiseudiuau Tnouiy
971 183 V fiAnuds 100 sev/und u 102.1 v ﬁﬂ'gmﬁaqaqm 500 S9U/UN¥I @m'ﬁﬁwLauammﬁmﬁuél,%mﬁuﬁy
Iglunmil 7

Twhueadientu ussuliihanuwadisudinsewads (v, ave) Audnwwiltududuiidenadosiv v,

¢ o ¢

avg Inefinan 11.5 v idu 59.3 v Tudsenudiseuieaiu nslinssianuduiusigninausiaonsmlunind
8 N15AATIERAIALaIndU (slope) BosauduRusIBudulldiessyirinsnvesnisnanussiulnidoniae

ANLIEITOUVBNATDIALEA LA L
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dummy load ¥ua 220 0 Fagnaruaulipanseualiihesnainesesiialiilulsinaiiinvualy msimue
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200 59U/U1% 84 500 FRU/U7 AINUTINGlUANT199 3
v Y =
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=
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v & A

AULEITOUNIIUYWANTY 910 56.0 T8 71 200 s0U/u17 10U 250.0 106 91 500 s9U/WNT NMISANTUVES
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@

N

=D

P=+/3V,Icos@ (1)
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(FoURDUNY) Wl 1 e 2 e 3

100 - - - - -
150 - - - - -
200 2.2 2.2 2.2 2.2 56.0
250 2.2 2.2 2.2 2.2 90.0
300 2.2 2.2 2.2 2.2 120.0
350 2.2 2.2 2.2 2.2 150.0
400 2.2 2.2 2.2 2.2 188.0
450 2.2 2.2 2.2 2.2 221.0
500 2.2 2.2 2.2 2.2 250.0
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