%’
;
|

WWWIﬁﬁg%- SZ|WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWM

)

Ry NI 72RO BEHREE Y

AT LD

B4 LT

Dynamic Characteristic Analysis of a Wind-Power Generation System based on Bond Graphs
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Abstract

In recent years, independent-type micro-grid power generation systems are focused as a source of

an electric power supply of the irrigation system for agriculture. With the aim of high-quality

agricultural-products production, we built a hybrid-power generation system for an agricultural

irrigation system in Tsuken Island in OKINAWA Prefecture. In this research, an effective energy

analysis method based on a bond graphs reasoning approach has induced the adoption of our

wind-power generation system. To confirm the effectiveness of the proposed method, we carried out the

experimentation and simulations. We conclude that the proposed method is useful as an energy-flow

analysis system.
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Fig. 1 A fresh water well in Tsuken island.
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Photo 1 Scenery of wind turbine.

EE 1. REOCHE

— 52 — 2007 4E




0

Ry P75 71D CBNRBY AT L OBHFIEART

Photo 2 Scenery of solar—panel.
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Fig. 3 Block diagram of hybrid power generation system.
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Fig. 4 Bond graph method of the system.
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Table 1 Parameters of the wind-turbine.

FT1:BROREE I~ a rTHOEART A—F

Radius of the wind-turbine 2. 25[m]
Air density 1. 225[Ns?/m*]

Loss coefficients of K, 21.736
wind turbine K, —1. 156892
K, 0. 22747

Friction coefficient 0. 005 [Nm/rad/s]
Moment of inerter 15 [kgm]
Magnetic poles of generator 16

Torque coefficient of 0. 404 [Nm/A]

generator

Electromotive coefficient 0. 404[V/rad/s]

of generator

Anode resistance of 0.072[Q]
generator (/phase)
Internal inductance of 0. 35[mH]

generator (/phase)
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Fig. 5 The connection condition of the generator énd the
battery
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Fig. 6 Simulation and experimental results of velocity
vs. power of generator.

X6 BAOREROBRE-HIY Iab—a U FBREBIN
ERE (RNyT U —FKER)

45 4500
w0 Cut in wind P
velocity 00
35 3500
|——-30 -
= — —
‘—‘25 Battery voitage }—-""" z 2500 Z
g - Output voltage p “ =
S of generator —.-~. 00 B
P ; =
o . _ Outout of =]
=13 7" generator 150 ©
10 ’ 1000
I
5 500
p
o] £ Q
0 2 4 4 8 10 12 14 16 18 20
Time (s

Fig. 7 Simulation results of the generator output
voltage in the battery charge, battery voltage and
wind—turbine vs. wind velocity
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Fig. 8 Result of generator output of actual measurement
and simulation values in the battery charge.
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