
A hybrid of Lagrangian interface tracking method and
Eulerian Surface Moving Level Set Method for 2D

axisymmetric solid-propellant rocket simulation problem

Hyeon-uk Kim , Heejae HAN , Dalhyeon GWON and Myungjoo KANG

Department of Mathematical Sciences, Seoul National University, Seoul 151-747, KOREA

Corresponding Author : Hyeon-uk Kim, pivv@snu.ac.kr

ABSTRACT
Simulating two dimensional axisymmetric solid-propellant rocket burning is a typical problem
of which interface tracking and surface moving simultaneously occur. The interface between
fluid flow and solid propellant is moved by the burning rate of fluid meshes as well as the
displacement caused by the pressure in structure meshes.

Usual level set based method results in a great amount of volume loss, which is a critical dis-
advantage for accuracy in solving the supersonic fluid flow. Indeed, relatively small amount of
smoothing(or rounding) of the corners can yield a considerable error in pressure variable. Also,
there is sometimes a topological change in interfaces, so standard Lagrangian method for in-
terface tracking is not appropriate as well. Therefore, we seek a hybrid of Lagrangian interface
tracking and Eulerian level set method to accurately capture the interface evolution.

In this paper, we propose a surface propagating method which deals with a wide range of fluid-
solid interaction problems especially designed wavefrontal type propagation. Our method not
only uses a level set based remeshing skills to handle topological changes in interfaces which
is usually hard to deal with Lagrangian method, but also uses Lagrangian method to track the
interface accurately(without a volume loss) at the corners which is hard to deal with level set
method. We will also talk about various numerical techniques when solving solid-propellant
grain model. Especially, the extrapolation method for simlutaneously moving the fluid interface
as well as the solid interface will be discussed.

Finally, we will give a numerical result with a various grain shape, and compare with an ex-
perimental data to confirm the accuracy of our method. This methodology can be extended to a
variety of moving interface problem which requires an accurate interface tracking.
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