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Numerical Study on Transient Aerodynamics of Moving Flap
Using Conservative Chimera Grid Method

S. W. Choi, K. S. Chang and I. S. Kim

Transient aerodynamic response of an airfoil to a moving plane-flap is numerically
investigated using the two-dimensional Euler equations with conservative Chimera grid
method. A body moving relative to a stationary grid is treated by an overset grid
bounded by a ‘Dynamic Domain Dividing Line’ which has an advantage for constructing
a well-defined hole-cutting boundary. A conservative Chimera grid method with the
dynamic domain-dividing line technique is applied and validated by solving the flowfield
around a circular cylinder moving supersonic speed. The unsteady and transient
characteristics of the flow solver are also examined by computations of an oscillating
airfoil and a ramp pitching airfoil respectively. The transient aerodynamic behavior of an
airfoil with a moving plane-flap is analyzed for various flow conditions such as deflecting

rate of flap and free stream Mach number.

Key Words: B R4 #%(Unsteady Flow), 3.&3 %3 2 2 (conservative overset grid),
4 ZY(moving flap), 49 Y E &M (dynamic domain dividing line)
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Cpy,=-0.251, Cpy,=1.560, ACp=0.0953

Fig. 4 Grid system and pressure distribution
of a supersonic cylinder(M=2.0).
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Fig. 13 Lift variations to flap movements.
(M=05, t=10ms, 50ms)
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M.=0.87, t,=10ms, 50ms(Fig. 14)
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Fig. 14 Lift variations to flap movements.
(M=0.87, t=10ms, 50ms)

M.=1.2, t;=10ms, 50ms(Fig. 15)
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Fig. 15 Lift variations to flap movements.
(M=1.2, t=10ms, 50ms)
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