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Analysis of Thrust Characteristics with Propeller Shape for UAV

Soohyeon Lee’, Hwankee Cho”

ABSTRACT

A study on propllers for unmaned aerial vehicles is conducted using the open softwares.
Since the shape of the propeller is closely related to the thurst characteristics of the
propulsion system, adopting an appropriate propeller will significantly reflect stable
aerodynamic performances. In this study, propellers for unmanned aerial vehicles were
modeled by using OpenVSP and Propel for comparison, the thrust characteristics
according to the number of blades and the diameter of the propeller were analyzed. In
addition, the tendency of thrust characteristics according to various propeller pitch angles
was confirmed. Based on the analysis results of this study, the applicability of the
propeller shape to the design of the unmanned aerial vehicle was confirmed. It is shown
that the analysis results of this study can be utilized when modeling the propeller shape
in research such as a conceptual design of unmanned aerial vehicle. In this case, it should
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be noted that OpenVSP does not involve the viscous effect of air.

Key Words : Unmanned Aerial Vehicle(F1&57]), Propeller(Z28d), Vortex Lattice Method
(@727 ai49), Stall Model(34:91% 29), Thrust Characteristics(F854)
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Fig. 1. Propeller chord and radius for cross section
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Table 1. The specification and parameters for
modeling of propellers

Specification & parameters Value
Diameter (m) 1.00
Propeller pitch at 0.75R (°) 15
RPM 2,000
Density of air (kg/m’) 1.225
Reynolds number 5> 10°
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Fig. 2. Modeling of propellers
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Fig. 3. Power coefficient with advance ratio
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