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Abstract

In this paper, a new method for phase equilibricaficulations at constant temperature,
volume and moles (VTN flash) is presented. The lpmbis formulated as an unconstrained
minimization of the Helmholtz free energy with respto mole numbers. Volume is a dependent
variable and its dependence on mole numbers istalte account by solving a nonlinear equation
(the volume balance equation) for pressure at gaction level. By analyzing the block structurfe o
the Hessian matrix in the constrained minimizatbthe Helmholtz free energy with respect to mole
numbers and volume (used in previous approachesy, shown that the Hessian in the proposed
method has a higher implicitness level and Newterations converge faster (in terms of number of
iterations). The calculation framework is similay that in flash calculations at pressure and
temperature specifications (PT flash). A combinadcessive substitution - Newton method is used,
with mole numbers or natural logarithms of equilibon constants as independent variables. The
iterations in the VTN flash are “PT-like” (for asence of pressures converging to the pressure at
which the volume specification is met) and the nambf iterations required for convergence is
comparable to that of the PT flash performed affithed pressure. The proposed method is tested for
several mixtures of various complexities and prowedbe rapid and robust. For vapor-liquid
equilibrium, the convergence is obtained startiognfthe ideal equilibrium constants, even very €los
to phase boundaries and at near-critical conditi&xssting codes for PT flash calculations can be

easily modified to incorporate the new method faiNflash calculations.
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