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8 8. 17 2.18 8.20 2.44 8.89 11. 16 8.49 6.11
10 10. 24 2.43 10. 44 4.41 11. 60 16. 00 11. 20 12. 05
12 12. 83 6. 88 12. 12 1. 02 13. 62 13.52 13. 63 13. 54
14 14. 74 5.29 13. 47 -3.76 15. 37 9.75 15. 80 12. 87
16 16. 50 3.12 14. 39 -10. 05 17. 40 8.72 17.99 12. 42
20 20. 39 1.97 17. 14 -14. 30 20. 92 4.61 22.65 13. 26
T (%) 3.65 -3.37 10. 63 11.71
PR e = 1.82 6. 80 3.61 2.55
e 20.00
15.00
20
10.00
;Eﬁ % 5.00 i /‘\1\‘\‘
g ; 0.00
:é 10 /—" ® - true wind speed -g 5.00
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6 20 EH -25 ($96 S 2 E) 5,000 (#9854 E)
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(m/s) (m/s) (%) (m/s) (%) (m/s) %) (m/s) (%)
8 9. 43 17.91 10. 22 27.75 7.83 -2.08 7.81 -2.39
10 11. 14 11. 36 12. 26 22. 61 12. 63 26. 27 12. 45 24. 52
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Abstract

Research and utilization of Unmanned Aerial Vehicle (UAV), or drones, has been gathering momentum in
recent years. Most of the drones flying outdoor use ground speed calculated from GPS data as one of the
inputs in its flight controller to maintain the cruising speed within the operational limit, however, when
drone experience strong gust, drone may not be able to keep its control within the operational limit. In this
research, we aimed to establish a method to accurately observe airspeed onboard the drone. Firstly,
numerical simulation was conducted to understand wind around the drone in cruising state, and identify
potential position for mounting wind speed sensor. Next, we conducted wind tunnel experiment to verify
the results of the numerical simulation via mounting the wind speed sensor on top of the actual drone. From
the results of the wind tunnel experiment, it was found that the wind speed could be observed within an
average error of 9.7% when the ultrasonic wind speed sensor was installed at a specific location on the

upper part of the drone.

Keywords: design optimization, wind-tunnel, large-scale simulation, UAV, multicopter
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