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Pre-Design
Step 1
Problem formulation;
define needs

Molecular MixtureBlend
Design Problem | Design Problem

1 1

PRODUCT DESIGN
Step 2-3
Generate & Select Alternatives

Iterative Approach

PROCESS DESIGN
- Step 4
Manufacture product
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Process Design

Discrete Decisions

Given set of components to ——| (€., struclural modifications) |, Optimize process objectives to
be screened meet desired performance

(e.0. raw materials, MSA’sy —* Continuous Decisions  |— (e.g. recovery, yield, cost)
(e.g. operating conditions)

Molecular Design
) Discrete Decisions Optimized molecular
Given a set of molecular —| (e g type of compound) | structures to meet given set

groups to be screened of

- property values
(building blocks) ~ —* Continuous Decisions | (e,g, physical, chemical)

(0. operating conditions)
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Process Design

Discrete Decisions

»| (€.9. structural modifications)

Desired process — |ntegrated design capable

performance ——=» Continuous Decisions | —» of a-;:ﬁ::?n%ﬂ:wed
(e.g. operating conditions)
[
Constraints on property
values obtained by Designed Molecules
targeting optimum {&.g. raw materials, MSA's)
process performance

Molecular Design

Discrete Decisions

Given a set of molecular | (a g type of compound)

groups to be screened

{building blocks) ~——* Continuous Decisions

(e.g. operating conditions)
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Fobj =min {ATy +f(x)} Objective function (1-2)

hl(aaiz X,y)=0 process/product model (-2
2)

h2 (x,y) =0 Equality constraints (3-2)
gl (x)>0 Process inequality constraints (4-2)
g2 (x)>0 Product inequality constraints (5-2)
B.y+C.x>d Structural constraints (6-2)
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