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The Navier-Stokes-Korteweg equations for two-phase flows with phase-transition are
formulated within a bracket formalism employing skew-symmetric Poisson brackets
and symmetric negative semi-definite dissipative brackets. In such formulation, the
internal energy depends on the gradient of density, and the canonical Hamiltonian
system in Lagrange’s description is transformed into the non-canonical one in Euler’s
description of fluid, which is described by the Poisson bracket. It is shown that the work
done by the Korteweg stress is isentropic, and the interstitial working is necessary in
the thermodynamically consistent formulation. Higher-order models are derived
assuming the dependence of internal energy on the second-order gradient of mass
density field. The relation to the micro-forces is also investigated.

Structure preserving numerical methods, which satisfy the laws of conservation of
energy and increasing entropy, are investigated. The difficulties are extracted and

examined.



