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ABSTRACT

This study is to develop a 1kW-class horizontal axis wind turbine(HAWT) rotor blade which will be applicable to relatively

low wind speed regions in southwest islands in Korea. Shape design of 1kW-class small wind turbine rotor blade is carried

out using a blade profile with relatively high lift to drag ratio by blade element momentum theory(BEMT). Aerodynamic

analysis on the newly designed rotor blade is performed with the variation of tip speed ratio. Power coefficient and pressure

coefficient of the designed rotor blade are investigated according to tip speed ratio.
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Table 1 Comparison of regional electricity usage
Average daily electricity usage (per househoid)
Gwangju Metropolitan city(in 2005) 8.06 kWh
Jeollanam~do(in 2005) 6.56 kWh
Shinan-gun 4.7 kWh
Heuksan Island in Shinan-gun 2.8 kWh
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Table 2 Decision of wind velocity for blade design

Designed wind velocity Vp=9m/s
Cut-in wind velocity Veu in-310/'s
Cut-out wind velocity Veuou=25my/s

Table 3 Optimum design parameters of 1kW class rotor blade by
BEMT at 75% of blade spanwise location from hub

Axial flow induction factor a=0.331
Tangential flow induction factor a’=0.008
Inflow angle ¢=6.38deg.
Angle of attack a=7.5deg.
Lift coefficient C=1.094
Draf coefficient Cp=0.015
Solidity 0=0.033
Tip loss 1=0.988
Tip speed ratio =T
Twist angle &=-1.12deg.
Radius R=1250mm
Blade number N=3
Rotational speed n=500min "

S ot 7%, % Skl EH Eflol= A7
Bt E5E 6m/ A= Oﬂ”ﬂ Atk

webA, AAE F59 A =9 Pe AT} 2ol YE
9 4= glow, §9EE9 359 Hlﬂﬂom ool Al(2)&
BoE= FEH|(TSR) A=T7 oA HHEHS €& 5 U=eH
A7) g adste] AASES BdESEd =4
AAste] Vp=9m/s 2 39t

1
= 5rAve &
Rw
M @
I, pl F/IUE, Ak SEUE, 1V, = 49 Bl

P, 2 Aol e A AHe) EFRAS Lt 2
Beo|=o] HHAAS gsto] WARL ©F
Element Momentum Theory, BEMT)12& #-835}%c},

Table 32 &3] 71 @ol HAsl= ZEEHo|= AW

J8F Z1o] 75 % A Ao AQ] 7| EA Q] AAA QA= VR
T 5los], ARKE EAANS FHEUE Telslel 45

SE40] FBIIES HHAANE el

Ho
ro
oo
ful
082
|.|'|
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Table 4 Calculation conditions

Condition

Inlet velocity

Value (designed)
6~32 m/s (TSR : 2~10)

Outlet pressure 0 Pa
Revolution speed 500 min
Turbulence model k-w SST
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Fig. 10 Power coefficient curve
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