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Study and application of the numerical method to simulate
the topological changes of flow field

ZHANG Hui', TAN Jun - jie', CUI Dong — ming' ,SHI Qing’

(1. College of Energy Power Engineering, Nanjing University of Science and Technology , Nanjing 211800, China
2. China Aerodynamics Research and Development Center Mianyang, Sichuan, 621000 China)

Abstract ; To solve the problems which contain changes of topological structure, an OUG (overset unstructured
grids) method is improved in this paper. This method contains the following three important parts; the automatic jud-
ging of hole — boundaries, the forming of overlapped areas and the transferring of flow field information. The " curved
surface judging method" was advanced to build the hole — boundaries. The " Dynamic Quadtree/Octree” search algo-
rithm is proposed to search the donor cells of the nodes which locate on the hole — boundary. Flow parameters of non
— active nodes on the hole — boundary are calculated by interpolating from the donor cells. In a launching process, the
relative sliding and departing takes place between a bullet and a barrel contacting with each other, and therefore topol-
ogical structure of the flow field changes, when a muzzle brake is fixed on the muzzle, the flow field of power gas
changes to be more complex. This OUG method is applied to simulate the process of a projectile being launched from
cannon which has a muzzle brake. The process of precursor shock wave being formed is clearly shown in the simula-
tion results. The influences of the projectile to the muzzle flow field are all described in detail. This method is proved
powerful to solve the problems of moving bodies which are in contact with each other separating from each other, espe-
cially the process of topological structure changing during the departing period of the moving bodies.

Key words: flow field; depart; topological structure; Overset Unstructured Grids (OUG) ; muzzle brake; moving
boundary



