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Designing of 20 kW Wind Turbine System
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Abstract

The objective of this research is to analyze the mechanical design process with relative results to
Computational Fluid Dynamics (CFD) for blade design of 20 kW wind machine. The CFD commercial
program of CF-Design V 8.0 was used for the blade analysis. The mechanical design system was
investigate previously to use the wind machine cut in at 2.5 m/s wind velocity and generates the
maximum power output at 9 m/s wind speed. The CFD results shown that the wind machine blade at the
root of 8 degree prolong to the blade tip of 2 degree perform higher torque compares to others
configuration. The rotation speed of desired generator was 175-210 rpm is requiring the stepping up gear
ratio of 1:7 to optimum tip speed design. For the conclusion that the result of this research shows the
significant configuration of using dual generator of 10 KW 2 units with blade tip design at 2 degree.
Additionally the designed parameters would be applied to make the prototype of the wind machine at
wind speed average of 4-5 m/s of low wind speed zones.

Keywords: Wind Energy, Wind turbine generator, Mechanical design systems.
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Lift Drag Result Ratio
Model RPM Torque C, C.
Force Force force LD

8.8 | 95 598 0.06 | 0.04 | 0.072 | 046 | 030 | 1.5

8-2 | 98 615 0.09 | 0.03 | 0.094 | 023 | 0.69 3
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(Dual Generator system) a:ﬁmﬁ”umﬁdusaﬁmﬁia
LT3R (Static load) lenausiay 2.8
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211@ 20 Ala7Ad 1 @7 (Single Generator system)
aniSuduansida talanausn1Tzaafl (Static
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A o =
AN 2 UBNNHANIINARDI [3]

Thrust Dual Single
Wind speed Force Torque system system
V, (mls) Frose (N) Teotor (N-M) Toua (N-m) Tinge (N-m)
1 7 145 -953 -4,144
1.5 159 325 -773 -3,964
2 282 578 -520 -3,710
2.5 441 904 -194 -3,385
3 635 1,301 203 -2,988
3.5 864 1,771 673 -2,518
4 1,128 2,313 1,215 -1,976
4.5 1,428 2,928 1,830 -1,361
5 1,763 3,614 2,517 -674
5.5 2,133 4,373 3,276 85
6 2,539 5,205 4,107 916
6.5 2,980 6,108 5,011 1,820
7 3,456 7,084 5,986 2,796
7.5 3,967 8,133 7,035 3,844
8 4,514 9,253 8,155 4,964
8.5 5,095 10,446 9,348 6,157
9 5,713 11,711 10,613 7,422
9.5 6,365 13,048 11,950 8,759
10 7,053 14,458 13,360 10,169

a a =

waNene: uisia (Torque) Jeanduay () naand
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