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Numerical Simulation of Aerodynamic Response to Control Surface of Aircraft

Mitsuhiro MURAYAMA', Fumiya TOGASHI', Kazuhiro NAKAHASHI', Kisa MATSUSHIMA, and Takuma KATQ?

ABSTRACT

In this paper, numerical simulations of aerodynamic response to changes of the deflection angle of a longitudinal control

surface of NAL experimental supersonic airplanes are discussed. To treat the change of the deflection angle of the control surface

efficiently, an unstructured dynamic mesh method with surface grid movement is used. Computations of a rocket powered

experimental supersonic airplane and a jet powered experimental supersonic airplane are performed at the supersonic cruising

Mach numbers (M, =2.0 and 1.7) and a transonic Mach number (M,=0.95). The computational results are compared are

discussed.
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1 Computational grid of a rocket experimental supersonic
airplane of NAL

[X] 2 Surface grid cut out near the horizontal tail wing before grid
movement

3 Surface grid cut out near the horizontal tail wing after grid

movement
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(b) Pitching moment coefficients
4 Variations of the lift coefficients and pitching moment
coefficients by deflection angle of horizontal tail wing ( & =0.0°)
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¥ 5 Variations of the lift coefficients and pitching moment

coefficients by deflection angle of horizontal tail wing at each part
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(b) a0a=4° and p=-5°
6 Computational results: Contours of Mach number at
Z/1.=0.035 (M= 2.0) aoa : angle of attack, B : deflection angle of
the horizontal tail wing (L : overall length of the airplane, Z :

spanwise location)
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(b) a0a=4° and B=-5°
| 7 Computational results: Contours of Mach number at
Z/1=0.035 M,=0.95) aoa : angle of attack, § : deflection angle of
the horizontal tail wing (L : overall length of the airplane, Z :
spanwise location)
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9 Variations of the hinge moment coefficients by deflection

angle of horizontal tail wing at M, =0.95

% 1 O Computational grid of a jet experimental supersonic

airplane of the National Aerospace Laboratory of Japan
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(b) Pitching moment coefficients

X 1 1 Variations of the lift coefficients and pitching moment
coefficients by deflection angle of horizontal tail wing ( & =0.0°)
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(c) Space d=20mm (d) Space d=50mm
1 6 Cross flow sections of computational grids at a horizontal
tail wing (a) Without space (360,000 node points) (b) Space
d=5mm (420,000 node points) (c) Space d=20mm (610,000 node
(b) a0a=0°, B=5°, M= 0.95 points) (d) Space d=50mm (790,000 node points)

1 3 Computational results: Contours of Mach number at
Z/1=0.05 (L : overall length of the airplane, Z : spanwise location)
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