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Detailed Explanation

The guide is structured around decision logic rooted in molecular interactions and phase equilibrium

fundamentals. It categorizes systems by key attributes—including presence of electrolytes, supercritical

components, highly polar or associating compounds (e.g., alcohols, acids), and azeotrope-forming

mixtures—and prescribes models based on empirical validation and extensive benchmarking against

experimental data (e.g., VLE, LLE, and PVT). Each recommended method (e.g., NRTL-RK, UNIFAC-

Dortmund + PR, eNRTL for electrolytes) is accompanied by applicability limits, parameter availability

(built-in vs. user-defined), and guidance on required property databanks (e.g., DECHEMA, NIST). A core

principle is the 'hierarchy of fidelity': simpler models (e.g., Wilson) are recommended for preliminary

design when robustness outweighs precision, while advanced models (e.g., CPA, SAFT-VR) are

reserved for highly associating or complex systems where standard models fail. The guide also

emphasizes workflow integration—highlighting when to use property estimation tools (e.g., UNIFAC),

how to handle missing binary parameters, and strategies for model validation using sensitivity analysis

and experimental tie-line matching.

Key Components

# Component
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1 Thermodynamic Model Decision Tree

2 Chemical System Classification Matrix

3 Model Validation & Parameter Availability Tables

Applications

# Application

1 Design and optimization of separation processes (distillation, extraction, absorption)

2 Safety and operability analysis (e.g., dew/bubble point calculations, hydrate formation)

3 Regulatory submission support (e.g., EPA, FDA process modeling documentation)

Related Concepts

# Concept

1 Phase Equilibrium Thermodynamics

2 Activity Coefficient Models

3 Equation of State Modeling

4 Process Simulation Rigor

5 Property Estimation Methods
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