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Extension of the Unstructured Overset Grid Method
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Overset Unstructured Grids method has been proposed by present authors and successfully applied to several
problems such as store separation and flapping wing motion of an insect. The method is very effective to the case
where the objects have complicated configuration compared with some conventional approaches. In this paper, some
extensions of the overset unstructured grid method are discussed; Treatments of nodes in the overlapping regions of
two bodies in contact are discussed in detail. To evaluate the method in terms of its accuracy and capability, the
method will be applied to a win-fuselage configuration and NAL experimental supersonic airplane/booster separation

simulation.
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1, if a point isn’t a blanked node.
IBLANK=
0, if a point is a blanked node.
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Fig. 1 Determination of intergrid boundary
between arid A (...) and arid B (O)

Body 1
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74

Fig. 2 Treatment of multiple bodies in contact
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Fig. 3 (a) Unstructured grid generated around
ONERA M5 fuselage
(b) Unstructured grid generated around
ONERA M5  wing Fig. 5 (a) Intergrid boundaries before mesh refinement
(b) Intergrid boundaries after mesh refinement

Fig. 4 Overset unstructured grids for ONERA M5
wing-fuselage
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Fig. 6 (a) Computed pressure contours on the surface and
symmetrical plane for ONERA M5 wing-fuselage
M,, =0.8 and a=0.0 deg. (Overset method)

M Overset grid

<& Single grid

Fig. 7 (a) Comparison of Cp distributions for the ONERA

M5-wing at semispan locations of 20% M =0.84,
a =-1.0° (Overset method)

Fig. 6 (b) Computed pressure contours on the surface and
symmetrical plane for ONERA M5 wing-fuselage
M,, =0.8 and a=0.0 deg. (One piece unstructured grid)

1.5 ,
M Overset grid
1 <O Single grid
g (@) % OEXp.

Fig. 7 (b) Comparison of Cp distributions for the ONERA
M5-wing at semispan locations of 20% M =0.84,

a =-1.0° [ One piece unstructured gridd]
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Fig. 8 NAL’s experimental supersonic airplane and Fig. 11 (a) Pressure contours on the surface and
rocket booster symmetrical plane of supersonic airplane-rocket

booster at freestream M,, =2.5 and 0=0.0 deg.

Fig. 9 Overset grids for the supersonic airplane (outer
cylindrical region) and rocket booster (inner cylindrical
region)

Fig. 11 (b,c) Pressure contours on the surface and
symmetrical plane around the connecting
components at freestream M, =2.5 and a=0.0 deg.

Fig. 10 Overset grids for the supersonic airplane and
rocket booster Intergrid boundaries of the booster
subgrid
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