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The Study of Propeller Design and Aerodynamics
Characteristics for FAR25 Grade Turboprop Aircraft

Won Choi* -+ In Myon Jeong - Ji Hong Kim - Il Woo Lee

ABSTRACT

Propeller shall have high efficiency and improved aerodynamic characteristics to get the thrust
to fly at high speed for the FAR25 turboprop aircraft. That is way Clark-Y airfoil which is used
to conventional turboprop aircraft propeller is selected as a blade airfoil. Javaprop program based
on the Adkins method is used for aerodynamic design and analysis of propeller, Adkins method
is based on the vortex-blade element theory which design the propeller to satisfy the condition for
minimum energy loss. Slipstream displacement don’t change and consider a rigid body. High
efficiency propeller geometry is generated by varying chord length and pitch angle at design
point of FAR25 turboprop aircraft. The propeller design results indicate that could be applied to
the FAR25 turboprop aircraft, through analysis of propeller aerodynamic characteristics using the

CFD(Computational Fluid Dynamic).
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Table 1. Characteristics of 568F Propeller
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Fig. 1 Propeller Design Process(Javaprop)
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Diameter(ft) 13 Table 2. =28 MAM™ =A
Feathering Pitch(° 78.5 =
Flight T Pitchi"; 14 D0 gizen i) 3.96
Ground Idle Pitch(°) 0 Spinner Diameter(m) 0.15
Reverse Pitch(°) 14 Rotation Speed(RPM) 980
Take-off(RPM) 1200 Velocity(m/s) 142
Cruise(RPM) 980 Number of Blades 6
Max.Contin.(RPM) 1200 Power (kW) 1590.50
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Table. 3& A N AAS B Fu)

Table 3. AAHA slifA Zx}

v/(@nD) 2.195
Efficiency(%) 85.71
Thrust(N) 9599.91
Power(kW) 1590.50
B at 75%(°) 445
v/ (RR) 0.699
Ct 0.1198
Cp 0.307
Pitch(m) 9.17
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Javaprop DECK CFD
v/ (@nD) 2.195 2.196 2.195
Efficiency(%) 82.59 86.6 79.64
Thrust(N) 9249.68 9750.50 7909.9
Power(kW) 1590.50 1579.85 1390.63
B at 75%(°) 455 47.27 455
Ct 0.1935 0.233 0.16
Cp 0.5154 0.593 0.46
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