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Study on the flow of two-dimensional temporally developing
compressible gas-solid mixing layer

WAN Guo-xin, LIU Wei
( Goliege of Asrvepace and Material Engineering , National University of Defense Techrology, Changsha 410073, Ching)

Abstract: A two-dimensional compressible temporally developing mixing layer flow field with particles is studied by
using Euler-Lagrange two-way coupling model. The gas-field is solved by direct numerical simulation method with the WN-
ND scheme which is three-order sccuracy in space, and the equations of particles are discretized by biased three-point dif-
ference. Not only gas-field’ s influence on particles but also the reaction of particles to gas-field is considered. At the con-
vective Mach number 0.5, the influence of different relative density of particles, size of particles and Stokes number on par-
ticle’ s dispersion and gas-field structure is investigated.

Key words: compressible flow 3 gas-solid two-phase flow; mixing layer flow; numerical simulation
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Nonstandard element free Galerkin method for solving
unsteady convection dominated problems

OUYANG Jie, ZHANG Lin, ZHANG Xiao-hua
{ Department of Applied Mothematics , North Polytechnicst Universisy, Xi' an T10072, China)

Abstract; The main advantages of meshless methods compared with traditional mesh-based methods are that they can
dispense with the modeling effort dedicated o mesh generation. The element free Galerkin { EFG) method is one of meshless
methods. Although it has been widely used for solving several problems of materials mechanics and solid mechanics, it is
few in aerodynamics and hydromechanics.

It is will known that numerical solutions of conventional methods may be corrupted by non-physical oscillations when
the convection action dominates the diffasion action in the transport problems. The similar phenomena will happen if EFG
wmethod is directly applied to convection dominated problems. In order to eliminate spurious oscillations, time discretization
is here carried by § family of methods while spatial discretization is camied by EFG method combined with stabilization
schemes such as streamline upwind Petrov-Galerkin method, Galerkin least squares method, sub-grid scale method and least
squares method. In above constructed stabilization systems based on moving least squares approximation, second-order
derivatives of the interpalation are well defined in the whole domain even for linear interpolation. Thus, it avoids neglecting
second-order derivatives of shape function needed in the stabilization term. The efficiency of these methods used for un-
steady convection dominated problems are observed by several presented numerical examples. It can be seen that these
methods have high accuracy and good stabilization since spurious oscillations can be largely restrained. At the same time,
the precision of numerical solutions for discontinuity problems can be improved by the supplement of nodes . Specially, least
squares method combined with EFG method is the best one among above mentioned methed because it can make ertor and
spurious oscillation least for solving linear or nonlinear unsteady cenvection dominated problems.

Key words: meshless method; convection dominated; stabilization



