ret

A IA N T oaeeaaees &3 23 ol
~ 4 \ Journal of Advanced Navigation Technology J. Adv. Navig. Technol. 22(6): 551-556, Dec. 2018

7| &0E] MAM2| =X =015 ¢let FSolA X HIHEE

Flow Analysis and Flight Experiment for Optimum Height of
Weather Data Sensor
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[Abstract]

In recent years, drones have been used to measure aircraft flights data and weather information. Related applications include
the measure for low-altitude atmospheric data, the measure for atmospheric fine dust, and the measure for air pollution. However,
the mounting position of the atmospheric measurement sensor should be mounted by considering the effects of propeller flow, the
EMI effects, and the changes in the weight of the drone. Among these, the upper flow of the propeller affects the wind speed
and direction, so the optimal position should be selected. This study deals with the proper height of the atmospheric data
measurement sensor. Through the flow analysis, we study the flow characteristics of around a drone and suggest the proper sensor
mounting height.
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Fig. 1. Flow field analysis of drone.
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Fig. 2. Mesh and size(L5 m x H20 m).
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Fig. 3. Velocity contours around drone’s propeller.
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Fig. 4. Velocity magnitude around drone’s propeller.
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Fig. 6. Sensor support frame of pipe type.
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Fig. 8. Flight test for velocity measurement(indoor).
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Table 1. The measured velocity data by sensor height.

Sensor height(m) Velocity(m/s)
0.34 0.88
0.42 0.64
0.52 0.61
0.62 0.59
0.75 0.57
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Table 2. The predicted velocity data by sensor height.
Height (m) Velocity (m/s)
0.1 1.22
0.2 0.98
0.3 0.84
0.4 0.74
0.5 0.67
0.6 0.60
0.7 0.55
0.8 0.50
0.9 0.46
1.0 0.43
1.1 0.39
1.2 0.36
1.8 0.33
1.4 0.31
1.5 0.28
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