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Fuel Cell Stack

Challenges

Multiple products
and production
routes.

Process structure
depends highly on
market prices, trends
and feedstock
availability.

Need to determine
optimum product
distributions for
different price and
availability scenarios.

Pareto-optimal
values to serve as
decision-making
indicators.
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v Increasec utilization of available resources

v' Imperative for increasing economic and environmental
sustainability




Synthesis Gas
Production

Fuel Cell

Technology

Process Systems
Engineering Tasks

Process Simulation
Mass and Energy Integration
Process Optimization
Production Optimization
Process Switchability
Process Economics




Data and Knowledge Extraction
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Base Case Simulation Models
Aspen Plus, Hysys, Pro/ll
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Performance Validated?

Solvent-based Process?

INTERACTIVE PROCESS & MOLECULAR DESIGN

Process Synthesis Molecular Design
PARIS, ProCAMD,

Databases

Design
Targets

Desired Properties of
Solvents

Process Integration ~
Pinch Analysis, Thermal Management &
Resource Conservation Strategies
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Optimized Simulation Models
Minimum Utility Usage, Maximum Resource Utilization,
Reduced Environmental Impact
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Economic Data
Cost Estimation Software & References,
Vendor Data

Environmental Impact Data
PARIS, ProCAMD, Databases

Model Library & Performance Metrics Database

Relative Economic Potential
Relative Environmental Impact

Superstructure of Processing Routes

Tree Structure Incorporating All Optimized Models
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PROCESS OPTIMIZATION FRAMEWORK

Process Design Objectives Processing Superstructure
Quantify desired performance Optimized process models

Constraints Performance Metrics Database
Technical, economic, structural Economic potential

Numerical Solver Routines
Handling real and integer variables
(MILP, MINLP)

Environmental
impact should be
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‘ Screening and Selection .
a Performance Metrics Database
Rank candidates based on -

: . Environmental impact
environmental impact

e

Environmental objectives
satisfied?

Final Process Design

Optimal product allocation and process structure
satisfying profitability and environmental requirements




APPIEECHNONDIECTING IS

WIEsNEamework enanling Inclusion of emerging
INoIeGIES

7 Fl

CX
rec)

SUTtallErT ol ]nterfac]p g and evaluating experimental and
MOGENG EMONts

Optimizawen™ framework enables the identification of
solutions providing the highest potential.

v More research efforts should be devoted to such
solutions, while suboptimal processes are screened out
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