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Flow Simulation of NAL Experimental Supersonic Airplane/Booster Separation

Using Overset Unstructured Grids

Fumiya TOGASHI"!, Kazuhiro NAKAHASHI'', Yasushi ITO"!, Hiroyuki MORINO"?, Toshiyuki IWNAMIYA"

ABSTRACT

In this paper, an efficient and robust algorithm to localize the intergrid boundaries for the overset unstructured grid method is proposed.

The simplicity and automation in the intergrid-boundary definition are realized using the wall distance as a basic parameter. The

neighbor-to neighbor jump search algorithm is efficiently utilized in the method. The robustness and efficiency of the search is improved by

a use of subsidiary grids that are generated as a byproduct of the Delaunay triangulation method. The basic procedure of the present method

is descried for a multi-element airfoil problem. The effects of the overset method to the solution accuracy and the convergence are tested by

the ONERA M6 wing. The overset unstructured grid method is applied to a flow simulation about an experimental supersonic airplane

separation from a rocket booster. Two unstructured grids, each of which covers the airplane and the rocket booster respectively, are used for

the simulation. The grid around the rocket booster moves with time in the stationary grid about the airplane. The computed result clearly

simulates the shock wave patterns between two bodies. Comparisons with the experimental results show good agreements in the lift and

pitching moment coefficients of the airplane and booster during the separation process.
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Fig.2 Neighbor-to-neighbor search. The
searches from B and C fail.

Fig.3 Neighbor-to-neighbor search in a convex
domain.
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Fig.4 Overset unstructured grids for the ONERA
M6-wing

Fig.5 Computed pressure contours on the wing and
symmetrical plane for the ONERA M6-wing at
M,_=084,a=3.06".
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Fig.6 convergence histories for the ONERA

Mé6-wingat M _ =0.84, a=3.06"
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Fig.8 Overset grids for the supersonic airplane (outer
cylindrical region) and rocket booster (inner cylindrical
region). view around the noses (b) A cut view X=0.5

Fig.9 A cut view of overset grid: (a) Enlarged
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10 Computed pressure contours and experimental Schlieren photograph at M _ = 2.5, angle of attack

of the airplane: 2deg., the booster: 0deg. AX=0(a) AZ=0.4,(b) AZ=1.0(c) AZ=24,(d) AZ=50
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Fio 11 Comparisons of lift and pitching moment coefficients between the evperimental and

computational results at M _ = 2.5, angle of attack of the airplane: 2deg., the booster: Odeg. A X=0
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