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ABSTRACT

In this study, an experimental device was fabricated to evaluate the hovering flight performance of a single rotor
on a hexacopter used for river surveillance, and a thrust performance test was conducted. In addition, the 3D profile
of the propeller was extracted by 3D scanning and CFD analysis was performed using ANSYS CFD 14.5 based on
the extracted 3D model of the propeller. The aerodynamic characteristics were compared with the results of the
performance tests and CFD analysis, and the vortex structure corresponding to each motor rotational speed in
revolutions per minute (rpm) was identified. In the future, we plan to provide valuable data for multicopter propeller
design and performance verification.

Keywords : Hexacopter( & AFSE]), Hovering( M Al2| H|&Y), Thrust Coefficient(ZF2{AH|5), Torque Coefficient
(E3AH%), Vortex Structure( 2HFT=X)
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Fig. 2 Configuration diagram of test equipment

Table 1 Test equipment specifications

Equipment Model name Specifications
Motor KDES218XF-120 120KV
- Flame 80A HV
Transmission S0V 6-12S
poad cell SH-500 Error rate +0.5%
orce gauge
Multimeter FLUKE375 Max 600A
Profession Electro optical
Tachometer tachometer sensor

Motor

Load Cell Force Gauge
N

Multimeter

Fig. 3 Test equipment setup

Table 2 Specifications of the propeller

Parameter Value
Number of blades 2
Diameter 0.7625m (30inch)
Wing Span 0.7075m
Tip Twist 6.949°
Root-Tip Sweep 2.023°

Fig. 4 3D model of the propeller
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Fig. 5 Mesh generation for CFD analysis

D = 800mm

Fig. 6 Flow domain and boundary conditions
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Fig. 8 Thrust coefficient vs. rotational speed
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