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Application of CFD in The Analysis of Aerodynamic Characteristics

for Aircraft Propellers
Kyuchul Cho*, Hyojin Kim**, Il-Ju Park* and Sungbok Jang*

ABSTRACT

The analysis of aerodynamic characteristics for aircraft propellers is studied to develop
high efficiency composite propellers. It is to verify the accuracy and reliability of predicting
the efficiency characteristics of aircraft propellers by applying nonlinear numerical analysis.
The numerical simulation method incorporated the CFD code, which is based on RANS
(Reynolds Averaged Navier-Stocks) equation. The study includes a comparative analysis
between the numerical simulation results and the wind tunnel test results of the full-scale
aircraft propeller. The comparison shows that thrust and power coefficients of the propeller
calculated by nonlinear numerical analysis are higher than those based on the results
generated from the wind tunnel test. The efficiency of the propeller calculated by numerical
analysis matches closely to the efficiency based on the wind tunnel test results. The
verification results are analyzed, then, will be used in optimizing the design and
manufacture of the subject aircraft propeller studied.
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Fig. 1. Propeller Blade Radial Position

Table 1. Blade Parameters

Sec R bD hb PD
1 0.20 0.0380 0.4640
2 0.30 0.0560 0.3640 0.5900
3 0.40 0.0690 0.1755 0.6400
4 0.50 0.0760 0.1185 0.6370
5 0.60 0.0732 0.1021 0.6310
6 0.70 0.0662 0.0925 0.6310
7 0.80 0.0565 0.0870 0.6350
8 0.90 0.0445 0.0835 0.6400
9 0.95 0.0380 0.0825 0.6420
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Fig. 2. Clark Y Airfoil Template
Table 2. Basic Blade Section Data of Clark Y

Up'per Lower Ordinate
Station Ord,l nate Maximum
Maximum K
Ordinate Ordinate
0.025 0.55 0.13
0.05 0.67 0.08
0.1 0.81 0.04
0.2 0.96 0.01
0.3 1.00 0
04 0.99 0
0.5 0.93 0
0.6 0.83 0
0.7 0.69 0
0.8 0.52 0
09 0.34 0
L. E. radius 0.15
T. E. radius 0.077
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Table 3. Mesh Statistics

Total Number of Nodes 3140365
Tetrahedrons 9144551
Number of Prisms 3075540
Elements Pyramids 795
Total 12220886
15 Boundary Layers
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