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A Study on Pitch Control Algorithm for Power Enhancement of Wind Turbine system

Ji Ern Kim*. Seok Woo Choi**, Tae Soo No***,
**Dept. of Electrical Engineering,

*Kowintec Inc.,

Abstract -
AE BorFd Ax1" 30kWH Dual-rotor =¥
71¢] Main rotor blade® tldez F71ges »
< T} F A% uigt 3y F&o o} dszte
o
/‘\l.

1

g

m fr o

r@m

RPM 43& nelshe] Aumel 4¥e Faag
& 29495 P97 Astel Ao 29
g #FIEF otk AW 29 Ao 22

shsic.

el A e HAAE Byol=
7198 B L o] &3t Hulg %‘3% d
2 Ut a8y Bz

dudtin e FEH EHo
-‘42]-}44 ‘4741 Zexol AR &
aﬁﬂ olze AL dAsdn 7t
I Fdols FdEEe] ¥ F4u
(Tip Speed Ratlo- TSR)E WFE 3 ]
7 PR vk ik oy e $3 24
Al B o, 3F&9S d&5 e AFS
7t Ao, HAAA AFE HrMEe FE &
FEolA Hoel 85 dojde e T
9] o] "AHo)nt

A AF=AA &5 600kWH VestasAlel
kA Al 2" (Vestas-V44-600K) 9] Fx]Ao] Al
o A% 2 Al7te] Ho-HAEER F3l9 £¥Y
getatm, o] &¥Fuo o HX Y HHANE F
WL E3le] AlxElg 24833 gk & 999
%ol nigo] Hojg AS Ao Axwe ojn] HAH o
e HA GXNLE AEEYAA A Fyoz &
E5 1 Itk o]#fd Alzgle WAy g e Alxd
o] &7 d#Fe] FgHoz $8E F Ye ¥wHE,
BHoZ Aol HA Ao wE FHo wigd ¥
THoZ UXE £ gitke @A S sAa Yt olEd
Fehe B3R Ao dA MAHoZ guisliso 2
A 8 H8d3 e A, I FH AFE
nd o F3o Wiyt e Az HY 2E S

fr ol
it
()
3
>

ST - s [ A
it
oX

)

p SL l\f
o fr uy oL ol

Seung-Ho Song**, Sung Nam Jung***
***Dept. Aerospace Engineering, Chonbuk Nat'l.

Fug + g LnFd P Are YA 4
s slojo} @},

# dFo A& NACA 63-215 2H dol=9) 39
Holel & ol &3t FTAWA A28 wdgagn, o
2de Fiq BaY dolH A& vwoz HAZG
Fyol e AR Adele AR WA AL

32g AR oE o fete] F&u|e)

2
—

4 oo e
)
A
2
S
4
Yo,
8
o
0%
oo
ol
2
=
o
a2
>
4]
kY

2.1 wAIHO| WA

Zawn Azde 3 28 Aojwaz
Aol WAew Yes Utk 2% APHe 19
1614 Rivis 2o A 39

A wAseg Byol=g AAT ¥

e 2ES 2gd Auses $Ae 3, By
o E&oliE 2ES WAAA 2L R Ave
Heo) fxw golch. cebd F4) dsl me 29

Attached Flow

- 365 -



Bl ojsle) AEEY HIe S BEE Zo] &
&3te FHE SAAY. A9 FoiA WL vE 7t
Zte] AdE & 7N Yo FHEAN I HAHe A7
o T8} 89405 E ndte AFsE o) Wast
o

2.2 3% =g
FA7 2 583 +AYAR] EAshE o
}E A% 1 589 $EE Bhdn 58

=A%R Atk AdddlNe s8e 2

Frie]l Sx4Pe = 55 AEI wANGYE A
HFEAEY] oz o]FojAt f4o) fra FAL
A o 2AsE TY 282 ABCD I AHAA
9l &= 9 ¢ xjo|9} muly) HIHo| e o3y o=
Aot olw Zk AHoMe W YRl Exsctn
7} 83 Rankine-Froude2 A RWE o]&& o] &
o 8L ANY $ g ?

streamline

Rotor Disk

3% 2 28 Y23 $43s #4

o
ot
i

a9 3dA= BHel=y 371988 E47 788
2 FAXE Aostdnt. o7 Ve 48ES V,
< BHlolz dWdM 9 A% (Relative Velocity)
o av ¥LZ, fv HAZ, $= £Y9ZInflow
Angle)., a¥ 4 AA(Axial Induction Factor),
a’& 3A7+4AA(Rotational Induction Factor), r
< Edol= dHzA g A, Q& A4S Jehic
&3 dD, dT, dL, dH, dQe Zz v)A 33y 27,
¥, FHNE 3] EF0T,
°ol& Atoldle v 22 BAIYo] FYsiy,

Qr
A,=—2r
W €2
—tan 1 l1—a
¢=tan (/lr(l+a’)) 7))

Vo(l-a)

e ,; Disc Plane
rQ@+a')

yar dt

v

2 3. Beloj=g 713818 543

A7lelA 4,2 Edol= @hd Uy FEuloth, By
o= HlAYH drd ZAgdte vk FFAH YL A
(3), ()%} o] F s},

d =%p Vie dr C; o

dD=+p Vic dr C,

Nl»—-

n

47164 pr F71e WE, c& 2=(Chord)ol,
Ci. Cje 2% FA%, YIATold. Balol=e
AWol ol AR E v14 Y 4T DAED dQ,
Ml2¥Y dPE FHAEH RYAY Y42 BEHY,

dr= chus¢+stin¢=%pV§c(C,cos¢+ Cusind)dr 03]
dQ=(dLsi:1¢—chos¢)r=—%pVe,c(C,sim#—C,,cosqt)rdr G
dP=02dQ (§4]

7t Hv] §FHoz &9 Pe

P=0Q (&2}
st Zo] ARHR @7)ela HAEA QE (9AFH 2
.

o=1on, fRVZ(c ing— C cos ) rdr
2 PYBC )y VoiLysm 4 )

2.3 |0 ¢nalF

27 olgte} F&oME HAdY 24T Lod F o
3, FH)RY FEoMEe FELAN FAEHLE &
AEEE s71915te] 13 444 Eeuiel &4
o3te] #HA TSRE ZAF T F, €394 A7 A
Bl A a2 Adst 2egte] HnAE 2P
F olme] HAz+g ARG A Por FHA

- 366 -



| Input Wind Speed(v,) l
T
V, < rated Wind Speed?
No
Yes

I Determine TSR (1) l | Determine TSR (1) ]

Power Calculation J

Power Calkulation
For some Pich region For some Pitch region

Wind Turbine Model
(Determin C, C,, a, a', )

!

Find Maximum Power

or
Rated Power (over-wind speed)

Determine
Optimum Pitch angle (6)
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1. Blade Type NACA 63-215
2. Number of Blade 3
3. Blade Length 5.5m
4. Chord of Root 0.36 m
5. Chord of Tip 0.18 m
6. Blade Twist Angle 3 deg.
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