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PROCESS SYNTHESIS AND OPTIMIZATION METHODOLOGY ]
4 N
1. MODELING 2. SIMULATION
Work out a feasible and reliable representation of the Evaluate the alternatives proposed in terms of the
physical problem in an appropriate mathematical suitable performance indicators:
language that ensures: = Aspen® Plus and HYSYS, Coolprop, Refprop® and
= Meaningful results and reasonable computation times. EES® for thermophysical properties calculation via
- Mass, energy and exergy balances; chemical process equations of sfate and activity-based methods (PR-BM.
specifications in term of both (injequalities constraints. SRK, PC-SAFT, ENRTL-RK, IAPWS, Acid Gas®).
- Sequential Modular and Equation Oriented modeling in = Virtual experiments, case studies and model tuning using
ASPEN? Plus and HYSYS with FORTRAN and Excel® data reported in literature.
subroutines, EES®, OSMOSE Lua and VBA®. - Performance indicators: evaluation and representation.
3. OPTIMIZATION
Search for the best configuration(s) among the vast amount
§ of options that satisfies the tasks and restrictions of the
o plant, according to predefined Objective Functions:
E *Optimization of the operation parameters, the chemical process
= structure and the interconnections between components and
§ units: binary (existence) and continuous (load) variables.
'-U'- = Hierarchization of the process units by using indicators of
= thermodynamic, environmental and economic performance.
N — f : J
o [ PROCESS SYNTHESIS AND OPTIMIZATION METHODS ]
By N ~ a
oL HEURISTICS THERMODYNAMICS ALGORITHMICS
0 (Experience) (Boundary) (Superstructure)

Economics, Equipment design and sizing, | Energy integration, Exergy method | Deterministic and stochastic optimization
Mechanical and metallurgical constraints, | (Exergy costing,CO, emissions allocation, | methods and tools such as Hyprotech
Baseline model operating conditions, | Efficiency, Imreversibility), Counteraction | Sequential QP, GLPK/GLPSOL and Non-
Constitutive equations and parameters, | and Le Chatelier principles. Performance | surrogate Genetic Algorithm in Excel®

Simulation and tear streams initialization. | indicators. VBA. Non-linear continuous (NLP),Mixed
kTh-:) rough literature review. j\Integer Linear Programming (MILP). v,
COMPUTER AIDED PROCESS ENGINEERING TOOLS ]
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Solver = T @ ‘ = @ Excel
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User interface, Graphic visualization, Algebraic and differential equations solvers, Sequential modular and equation oriented
h_ modelers, Thermophysical properties databases, Software integration, Optimization solvers, Spreadsheets.

FIGURE 1 — Methods and Tools
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FIGURE 3 — Process integration
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