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Problem Formulation

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.

Ultimately, we are trying to solve a combinatorial problem. However, 

unlike simple combinatorial problems, every unit is a nonlinear 
dynamic system which requires careful implementation.

𝑓 𝒙 = 𝑥2 − 𝑥1  2  + 𝑥4 − 𝑥3  2

Expression Tree representation of 𝑓 𝒙 KAN representation of 𝑓 𝒙 [3]

ሶ𝒙 = 𝑓(𝒙)

The focus is on utilising interpretable surrogate models, which can 

either be a symbolic representation or a structural 
representation of the process unit.

Example of one possible designs from  automatic flowsheet completion.[2]

Local Optima Solution

𝒙𝟎 𝒙(𝑡)

After choosing the types of surrogate models to use to evaluate the flowsheet, a 

suitable encoding can be to utilise a genetic program to obtain the pareto front 
of the multi-objective design problem.

General Cartesian Genetic Programming Algorithm[4]Example of a locally optimal separation sequence obtained from ASPEN Plus.

The goal is to produce a tool that can explore new process options efficiently, 

allowing chemical engineers to be able to compare trade-offs between the 
different objectives.
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