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Abstract

Development of parameterized level-set method based on
3D CAD reconstruction for analysis of detonation transition of

high energy materials

Hyunjun Kim

Department of Mechanical and Aerospace Engineering

The Graduate School

Seoul National University

We have developed a 3D STL parameterized level—set algorithm
that is applied to multi—phase flow interface setup method using
generally used stereolithography (STL) file instead of setting the
boundary of the material by a mathematical formula in Eulerian
based hydrodynamic code operated in 3D Cartesian coordinate
system. Numerical simulation of rate—stick test was extended to
three dimensions and the validity of newly developed algorithm
was verified by comparing the detonation velocity of the
boundaries set in the conventional equation and the boundaries

set in the STL format. After various tubes interface is set by

applying the new algorithm, Effect of geometry for deflagration
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to detonation transition (DDT) phenomenon according to the
interaction of the flame and the shock wave on combustible gas—
alr mixture were numerically simulated. This study confirmed
the role of obstacles in the tube to develop detonation by judging
Go—No Go of DDT phenomenon according to shock wave
intensity and shape. Complex facility modeling boundary using
New algorithm is applied to the situation of a real size, and the
situation of flame spreading is visualized in three dimensions.
Numerical experiments were carried out to determine the effect
of detonation shock waves on the equipment when one tank of

the plant inside was given extreme pressure conditions

Keywords: Stereolithography file format, CAD(Computer Aided
Design), level—set method, high energy material, SDT (Shock to
Detonation Transition), DDT (Deflagration to Detonation

Transition), Flame spreading
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