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Detailed Explanation

Flash calculation is a cornerstone operation in chemical process simulation—especially in distillation,
separators, and reactors—where a feed stream splits into vapor and liquid phases at equilibrium.
Isothermal flash fixes temperature and total pressure, solving for vapor fraction (V/F), phase
compositions (x_i, y_i), and phase pressures using Raoult’s law (for ideal systems) or activity coefficient
models (e.g., NRTL, UNIQUAC) or cubic equations of state (e.g., Peng—Robinson,
Soave—Redlich—Kwong) for non-ideal cases. Adiabatic (isenthalpic) flash fixes total molar enthalpy and
pressure (or temperature), requiring simultaneous solution of energy balance alongside phase
equilibrium and material balances; this introduces strong nonlinearity and often demands robust
numerical methods like Newton-Raphson or successive substitution with damping. The flowchart
formalizes the algorithmic logic—including initialization (e.g., Wilson K-values), convergence checks
(e.g., ?2(y_i ? x_i) < ?, enthalpy residual < ?), stability analysis (to detect single-phase conditions), and
fallback strategies (e.g., switching solvers or adjusting damping factors). Modern implementations
embed these flowcharts within process simulators (Aspen HYSYS, CHEMCAD, DWSIM) and leverage
automatic differentiation and sparse matrix solvers for efficiency and reliability across wide operating
ranges and highly non-ideal mixtures.

Key Components




1 Phase Equilibrium Relations (K_i = y_i/x_i)
2 Material Balance Constraints (?z_i=?x_i=?y_i=1)

3 Energy Balance (for adiabatic case: h_feed = (1?V/F)h_liquid + (V/F)h_vapor)

Applications
1 Petroleum refining (crude stabilization, separator design)
2 Chemical plant design (flash drums, knockout pots)
3 Environmental engineering (VOC recovery, solvent stripping)

Related Concepts

1 Phase Equilibrium

2 Equation of State (EOS)

3 Thermodynamic Property Package
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