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Numerical Research on the Layout for Wing-deflectable Hydrofoil Seaplane

Shen Suiyuan, Zhu Qinghua, Zeng Jianan, Zhu Zhenhua, Wang Kun
(National Key Laboratory of Rotorcraft Aeromechanics, Nanjing University of

Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The resistance peak of traditional seaplane during water takeoff is large, a hydrofoil seaplane with de-
flectable wings is proposed. The hydrodynamic lift generated by deflectable wing cutting the water surface dur-
ing takeoff is big enough to lift the aircraft off the water surface to reduce the resistance. The deflectable wing
can deflect the angle according to flight conditions during the flight phase. Aerodynamic and hydrodynamic cou-
pling solutions and dynamic equilibrium equations are used to analyze the hydrodynamic performance for hydro-
foil seaplane, and the aerodynamic characteristics of air cruise. At the same time, the aerodynamic and hydrody-
namic performances of the same size double-float seaplane is calculated, and the hydrodynamic and aerodynamic
characteristics for two configurations are compared. The results show that the peak value of total drag for hy-
drofoil seaplane is about 50. 7% of that of the deflection wing for double-float seaplane during takeoff, the aero-
dynamic performance of deflecting wing with 0° deflection angle is optimal and the drag is lower than that of
double-float seaplane during flight, which proves that the deflection wing layout of hydrofoil seaplane can effec-
tively improve the hydrodynamic and aerodynamic performance for seaplane.
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Fig. 1 The layout characteristics of wing-

deflectable hydrofoil seaplane
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Fig. 2 Flow chart for calculation during surface taxiing
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Table 1 Comparison of NACA0012 wing model test

data with CFD simulation results

CFD #1411 2 I 24 R W/ %
a/ (%)

Cr Cp Cr Cp Cr Cp
6 0.512 0.028 0. 505 0.029 1.4 3.4
8 0. 658 0.042 0. 629 0. 044 4.6 4.5
10 0. 757 0. 064 0.739 0.062 2.4 3.2
12 0. 865 0.075 0. 842 0.077 2.7 3.0
14 0.942 0.098 0. 909 0.094 3.6 4.3
16 0. 994 0.110 0.972 0.112 2.3 1.8
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Table 2 Comparison of Wigley model test

data with CFD simulation results

F, Cr, Cr, /%
0. 200 0.004 30 0.004 10 4.65
0. 250 0.004 60 0.004 52 1.79
0. 260 0.004 70 0.004 77 1.49
0.289 0.004 87 0.005 01 2.87
0.408 0.005 80 0.006 01 3.62
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Fig. 8 Computational model of double-float seaplane
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Fig. 13 Aircraft aerodynamic performance of two airfoils
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Fig. 15 Aerodynamic characteristics of two configurations
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