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Investigation of wind speed measurement for multi-rotor UAV based on
CFD simulation

TIAN Jing, JIANG Penghan
(College of Aeronautical Engineering, CAUC, Tianjin 300300, China)

Abstract: To address the issue of inaccurate wind speed measurement caused by external disturbances during the wind field
measurement process of multi—rotor unmanned aerial vehicle (UAV), computational fluid dynamics (CFD) simu-
lation approach was employed to analyze the influence of the external distorted flow field generated during UAV
flight on the measurement results of the ultrasonic anemometer. The results indicate that the wind speed values
measured by the ultrasonic anemometer carried by the UAV were relatively high. Quantitative deviation values
were derived from the simulations and incorporated as correction factors into the wind speed calculation formula.
Experimental validation demonstrate that compared with the uncorrected wind speed values, the standard devia-
tion of the corrected northbound wind speed is reduced from 0.844 6 to 0.309 3, while that of the eastbound wind
speed decreased from 0.664 9 to 0.470 2. These results confirm that the measurement system improves the accu-
racy of wind field measurement and provides a reference for further research on UAV wind speed measurement
methods.
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Fig.1 UAYV wind speed measurement system
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Tab.1 Main technical parameters of the anemometer

el e SHUE
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Fig.2 Simplified and preprocessed model of UAV
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Fig.3 Schematic diagram of the external flow field
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Fig.4 Schematic diagram of the grid division
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Fig.5 Flow field distribution of the UAV under different incoming

flow velocities
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Fig.6 Comparison of wind speeds at different position of Z-axis

under different incoming flow velocities
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Fig.7 Flow field distribution of the UAV under different incoming

flow angles
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Fig.8 Comparison of wind speeds at different positions of Z-axis

under different incoming flow angles
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Tab.2 Wind speed deviation at 750 mm above the UAV under

different incoming flow velocities
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Fig.10 Initial wind speed data and the wind speed data after handling

outliers
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Fig.11 Data of corrected wind speed
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4 S5 NEIE S T 22 0 13 Fios .
o —4.0’ o) 50
Eoas E 40
2 2 30
X -5.0 X
e = 20
D 55¢ a
E g 10
= 60— ' ® —
AV LAY Y Y AV LAY Y Y
(a)dbrm (b))

B 13 4 ZBPREHESHE
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