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ABSTRACT

Wind turbine system converts wind energy into electric energy. Since the velocity of wind 1s
random in nature, control of the angular velocity of the blade is necessary in order to generate
high quality electric power. The control of a blade can be divided into a stall regulation and a
pitch control types. The stall regulation type which is based on the characteristics of an
aerodynamic stall of the blades is simple and cheap, but it suffers from fluctuation of the resulting
power. On the contrary, pitch control type is based on the fact that the torque of the blade can be
changed by varying the pitch angle of the blade. It is mechanically and mathematically complicated,
but the control performance is better than that of the stall regulation type. This paper suggests a
method of deriving a mathematical modeling of the wind turbine system, and develops a speed
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control algorithm byv pitch control. The validity of the algonthm is demonstrated with the results

produced through sets of simulation.

.M E

THEH ALl vy FAUAE o]
%0}04 "“%i} ¢ 7 e A7HY AR |
BAA F= 7PVIE T 4 ADAYA o
& *l’*‘élc’ﬂ’ﬂ I R R =L e B B
del Beoe a2 AR’ ZAZE Ade] 713
3 2HT BAE 7RI 7] g2 3949
A e FEHEY ASEE Tsto ARRske
AL 2 A AolM FA7L lde Ao] A
o oy @7 AfEe] ¥ ReFw g &
g &% FTEER AILEL2 99 Kwd A o
77} ot BAdol "olA Y FFo| =gt
Ao G wAagog ole Aotk vy

o

°ﬂ %'-—- gEos 248 99 g4 dAge 4

o] spdEin) BeElgAMzt Hold B9 Kw
A B Sl T1Ee) B Asga
40 530
e A2de] SRE e oy
o o3 ELAE WAAFI=H o] ELAE
upgre] wsto) oa} 2 ¢S W=tk disf ut
go &£ui}l wigke) digiAd 2 858 A1

2L

_\2

A28 A7|A dAE e ELAk =3 U3}

A ot AAEel RZA FoME vty &
go] AAo g ey uklo] AFAlols P4
BT 12 Fo] Sulujo) oj2n}, 1jmE W
geke vl dald YA Eem B 9y
& 292 4] 95k A9 £5Aol7} U
S o)},

5 19)9) 3)AS Aol 2B 0] WA x|
Aojdoz Us & k. 2EAo)E 54
Aoz A8e U Fdolgda AEo] uby
A AFsle] 28 WA ojAe] TaME A

o] Uoh} 47} Aolge WHez g
2 727} UEaAD 442Y A 2o
250) Whishe Bl Atk oldl Bale] 4x
Ao} AL Hge] &xo) wet e 3
& WHAA FozH WY E0aT 23

std AFE Aofshe WHoE HASH Y

A T Aso] 2EWANY STt

olg 2& FA|A o] WA o]&3ly] HslMe
2d9e 37193 Rd2RE wge £k, 3
AAe] FJA&r P YAZ4d mE BEL %—
SdfoF sf, FHLAH AxHS 748 e
748459 F54S dsia, A 1-’:'%!1«1
Tee A F= F ‘d“‘é”“ olFo] o]
o gt} B3 Ao ¢nFE =F8 W] 4
3} *]%Eﬂ"lﬁ-% i er%fﬂ AZHol et A

259 ASS st FA|A0 G Vs

498 ¥

m

I

2. AlAaH DEE]

Ef 2Fofl L4 XI(Solar Energy) Vol. 20, No. 1, 2000



$¥% iyl 29y 2 50/ 9% 9

Fig. 1. Relative flow velocities
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Table 1. Resources of a blade

tems Resources
Blade section(tip/root) | NACA 4415 - 4424
Tip chord 34.19 mm
Root chord 1707 mm
Length(span direction) 350 mm
Taper Ratio 0.5
Twist angle 16.6°
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Fig. 2. Valve—piston combination.
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(@) Physical diagram  (b) Approximate diagram
Fig. 3. Design of wind generator system
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Table. 2. Physical parameters and their values
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of the hydraulic control system
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A 442 '’
M 783 kg
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Fig. 5. Comparison between unit step response

of the original system and unit step
response of the approximate system
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Fig. 6. Block diagram of the hydraulic actuator and controller
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Fig. 11. Step response of the system
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