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Theoretical Study of Performances of Gyro-mill Wind Turbine with

Symmetrical Airfoil
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Abstract

The present study investigates the performance of gyro-mill wind turbine with three symmetrical
airfoils of NACA0015 at low wind speed. The simulation is done with obtaining the drag and lift coefficient
from published literature. Nevertheless, the data depended on attack angle are limited. Then, the panel
method developed by the other research team is used to predict the other range. The tangential force,
torque and power at 350, 500, 650, 800, 950 rpm are investigated. The effect of wind velocity is also
studied.

Keywords: airfoil of NACA0015, gyro-mill wind turbine, performance of wind turbine
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Angle of Lift Coefficient (C,) 7 Re ¢ 9
attack 25,000 50,000 75,000 100,000

0 0 0 0 0

1 0.081 0.122 0.122 0.122
2 0.191 0.244 0.244 0.244
3 0.301 0.366 0.366 0.366
4 0.399 0.487 0.487 0.487
5 0.493 0.562 0.608 0.608
6 0.575 0.653 0.684 0.727
7 0.54 0.731 0.763 0.778
8 0.536 0.799 0.838 0.855
9 0.639 0.636 0.866 0.913
10 0.724 0.714 0.695 0.854
1 0.798 0.796 0.794 0.775
12 0.867 0.866 0.864 0.863
13 0.933 0.932 0.932 0.93
14 0.996 0.995 0.994 0.993
15 1.054 1.054 1.053 1.052
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Angle of Drag Coefficient (Cq4) °7|I Re @199
attack 25,000 50,000 75,000 100,000
0 0.0304 0.02006 0.01773 0.01619
1 0.03056 0.01995 0.01765 0.01612
2 0.03141 0.02079 0.01798 0.01647
3 0.03223 0.02334 0.02085 0.01889
4 0.03295 0.025 0.02176 0.01976
5 0.03501 0.02652 0.02262 0.02069
6 0.03846 0.02897 0.02554 0.02273
7 0.05051 0.03217 0.02815 0.02591
8 0.06749 0.03705 0.03172 0.02937
9 0.07314 0.06206 0.03782 0.03335
10 0.08074 0.07141 0.06894 0.04626
" 0.0914 0.07788 0.07298 0.07176
12 0.10169 0.08727 0.0807 0.07688
13 0.11986 0.09884 0.08963 0.08596
14 0.1334 0.11037 0.10036 0.09432
15 0.14637 0.12389 0.11058 0.10559
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