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Numerical Simulation of Aerodynamic Characteristics of a Large
Wing in Ground(WIG) Craft and Its Piggyback Cruise State
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Abstract: In order to analyze the aerodynamic characteristics of the cruise state of a large WIG craft and the pig-
gyback cruise state of a large WIG craft carrying a load aircraft. The numerical simulation of the cruise state of
a large WIG craft and the piggyback cruise state is calculated based on the finite volume method for solving
Navier-Stokes equations. The results of the numerical simulation show that the optimum wing incidence angle of
the WIG craft of the cruise state is 5. 5° by the comprehensive consideration between the lift-drag ratio and drag.
The optimum flight height of the WIG craft of the cruise state is 8 m by the comprehensive consideration be-
tween the lift-drag ratio and the safety and maneuverability of cruise state, the optimum angle of attack of load
aircraft of the piggyback cruise state is 3° by the comprehensive consideration between the economy of the piggy-
back cruise state and the safety and reliability of the transition from cruise state to separation state.
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Table 1 General parameters of WIG craft and its load aircraft
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Fig.1 Geometric model of WIG craft
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Fig. 2 Geometric model of piggyback state
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Fig.3 Volume mesh generation of WIG craft
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Fig.4 Volume mesh generation of piggyback state
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Table 2 Parameters of different working

conditions of wing incidence angle
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Fig.5 Curves of lift coefficient changing with

wing incidence angle
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Fig.6 Curves of drag coefficient changing with

wing incidence angle
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Fig. 7 Curves of lift-drag ratio changing with

wing incidence angle
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Table 3 Parameters of different working conditions of

relative flight height

IR AR AT I8 AR AT
1 0.50 4 1.50
2 0.75 5 2.00
3 1.00
0.74
072 |
070 |
o 068 |
0.66 |
0.64 |
0.62
0.4 038 1.2 1.6 2.0 2.4

[

He FhARKMEMEXNRTRENTH
Fig.8 Curves of lift coefficient changing with

relative flight height
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Fig. 9 Curves of drag coefficient changing with
relative flight height
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Fig. 10 Curves of lift-drag ratio changing with

relative flight height
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Table 4 Parameters of different working conditions of

angle of attack of load aircraft
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Fig. 11 Curves of lift coefficient changing with

angle of attack of load aircraft
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Fig. 12 Curves of drag coefficient changing with

angle of attack of load aircraft
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Fig. 13 Curves of lift-drag ratio changing with

angle of attack of load aircraft
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Fig. 14 Curves of lift coefficient of load aircraft

changing with angle of attack
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Fig. 15 Curves of drag coefficient of load aircraft

changing with angle of attack

54
i TN
AN
s} N
46} \
44} \

42 F

(/D)

40

a/(")

16 M AT AL EE A
Fig. 16 Curves of lift-drag ratio of load aircraft

changing with angle of attack
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