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Moving particle methods: MPPM and
CPM
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We discuss two novel moving particle methods recently developed in NKMU: moving particle with

pressure mesh, MPPM and characteristic particle method, CPM. Contrary to the common wisdom in the

existing particle methods, the former, MPPM, is developed to solve incompressible flow by incorporating a
stationary pressure mesh to handle flow continuity constraint. It is motivated by the understanding that
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pressure should be treated as a field variable rather than material one moving with flow trajectory. Efficient
and accurate discretizations for flow equations can be consequently derived. The latter, CPM, can be
employed to solve hyperbolic equation systems. Solution is traced by computational particles moving along
the flow characteristic curves which will yield a multiple particle system. Special particles accommodating
the Rankine-Hugoniot relations are introduced to resolve the shock structure. As a result, highly accurate
simulations can be obtained.
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