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ABSTRACT

To define an interface in a conventional level-set method, an analytical function must be
revealed for an interfacial geometry. However, it is not always possible to define a functional
form of level sets when interfaces become complex in a Cartesian coordinate system. To
overcome this difficulty, we have developed a new level-set formalism that discriminates the
interior from the exterior of a CAD modeled interface by parameterizing the stereolithography
(STL) file format. The work outlined here confirms the accuracy and scalability of the
hydrodynamic reactive solver that utilizes the new level set concept through a series of tests.
In particular, the complex interaction between shock and geometrical confinements towards
deflagration-to-detonation transition is numerically investigated. Also, a process of flame
spreading and damages caused by point source detonation in a real-sized plant facility have
been simulated to confirm the validity of the new method built for reactive hydrodynamic
simulation in any complex three-dimensional geometries.
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Fig. 15. Pressure contours for each Type at the
onset time of hot spot formation. Mach
2.5 incident shock interacting with
ethylene-air flame
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Fig. 19. Section view in ZX-plane showing a
crack growth in a gas tank at a given
time
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