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Project Aims :

This project contains two important aims :
Stator

- Slotless & Coreless design
- The stationary part of AFPM
- Contains Windings (3 Phase, Star

1.Research and construct a low cost but high efficiency prototype of axial flux
permanent magnet generator (AFPM) for small-scale wind generation

2.Construct two different types of demo units, PM synchronous generator and - coils of wire / i the magnet - Contains permanent magnets connection)
Induction machine as teaching tools for 3 year course, Electric Energy
System, with regardless of efficiency and output power. Advantages of axial generator [3] | Advantages of radial generator [3]
_ simple winding higher torque/mass ratio N Coils
Background: _ _ .
_ _ low cogging torque and noise | small outer diameter, small amount
Why small scale wind generation ? Power
. : of PM _ Generator
Suitable for personal usage such personal energy independence and lower Supply « F—F-— Output
electric bill short axial length of the machine | easy to maintain air gap in large :> :|r>
Motor | _ | __ Power
More than enough to support small community such as farms and school diameter ‘
Support clean energy and against global warming. higher torque/volume ratio easy production of stator core ® Applications
PM generator is a device convert mechanical power into electrical power and Input Power to Generator S | Coils
(Mechanical Power)
operate based on Faraday Law. Two types of PM synchronous generator are Power Flow Chart
- - M
radial flux permanent magnet synchronous generator (RFPM) and axial flux Generator input
permanent magnet synchronous generator (AFPM) power equals DC Generator output l
motor output power 1 1
mechanical | ' ' ' ] ' F'EI’ITIEIFIEFIt MEE“E‘T. DiStﬂﬂCEbEt“rE’Eﬂ WlndlnES . .
{} {} {} - Mounted on the rotor Stator & Rotoris - Electromagnetic coils
Copper  Mechanical g1, 101 - Generate magnetic fields adjustable - Carry electric current
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The phase voltage waveform, AC Conclusion :
v%aveforms, _OZSGFVC?CI phlase voltaé;e Smreg Output Power (W) & Efficiency (%) The project outcomes have achieved the project aims, since the prototype of the axial flux permanent magnet
the same 1N ucg voftage and  shitte VS Various Resistor Values (R) m synchronous generator has high efficiency and high output power. Besides that, the demonstration units also
approximate 120 degree %\ ° /—\ - have been completed, which are ready to demonstrate the operating principle.
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A 3 L Design a rectifier circuit, which convert AC power to DC power.
= = .. N
when load resistor. 1.8 Q. 2 e OutoutPower ety 30 4 Improve the generator eﬁ|C|engy, by e_:llmlnatlng the stray losses.
3 o O Increase the rotating speed, by installing a gear box.
O Maximum output power obtained, P = 5.681 W . .
O Efficiency, n =78.69 % Various Resistor Values (R) References:
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