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ABSTRACT

A direct PM generator has the effect of reducing the mechanical noise and ease of maintenance by
eliminating a number of power transmission components. In addition, wind turbines operating at low speed with
the advantages of high output, high efficiency, and small size. The generator was designed as a small
direct-drive PM generator that can be applied to a kite even at low wind speeds. The RPM (Revolutions Per
Minute) of the reel was measured in two ways using a cadence/speedometer sensor and a tachometer while the
actual kite . The RPM derived from the experiment was applied to the simulation on the designed generator.
The no-load characteristic analysis for the magnetic fields produced for the permanent magnet generator by a
permanent magnet and stator winding currents is achieved using a 2D  coordinate system. A commercial
electromagnetic analysis program, ANSYS Maxwell, was used to model the electromagnetic dynamics.
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(a) Manufactured test equipment

-

(b) Cadence/Speedometer sensor

Fig. 1 Manufactured RPM experimental device
using Cadence/Speedometer sensor

(b) Tachometer (non-contact)
Fig. 2 Manufactured RPM experimental device
using Tachometer (non-contact)
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Fig. 4 RPM measurement result case
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Fig. 8 Meshed model of PM generator
Table 1 Design specifications of Permanent

generator
Item Model
Inner diameter 95 mm
Rotor
Outer diameter 122 mm
Inner diameter 140 mm
Stator
Outer diameter 220 mm
Magnet thickness 8.5 mm
Air gap 0.5 mm
Number of pole 24
Number of phase 3
Number of turns 40 turns
Rated speed 300 rpm

Tabel 2 Magnetic properties of material

Copper | Steel1010 | Nd-Fe35
Electric s s s
. 580%10 11x10 6.25x10
Conductivity
Relative
. 0.999 - 1.099
Permeability
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Fig. 9 Magnetic Flux line and Flux density-Vector(Time=0s)
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Fig. 10 3-phase Induced Voltage Waveform
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