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Introduction and Motivation

To incorporate sustainable development goals within chemical engineering processes during the design stage, we need to add these as
objective functions and constraints during the problem formulation. However, by doing so, it makes the design problem even harder to solve.

Problem Formulation
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s.t. g(x,y) =0 (mass/energy balances, unit models)
h(x,y) <0 (product specs, safety, operability, sustainability)
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Example of one possible designs from automatic flowsheet completion.!2!

Research Approach

— — 2 _ 2
Ultimately, we are trying to solve a combinatorial problem. However, fx) =/ (xg = %) 2 + (x4 — X3)

unlike simple combinatorial problems, every unit is a nonlinear
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dynamic system which requires careful implementation. J
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The focus is on utilising interpretable surrogate models, which can
either be a symbolic representation or a structural
representation of the process unit.

Expression Tree representation of f(x) KAN representation of f(x)!3l
Future Work and Contributions
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The goal is to produce a tool that can explore new process options efficiently, | (]
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Example of a locally optimal separation sequence obtained from ASPEN Plus. General Cartesian Genetic Programming Algorithm!4]
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