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Challenges
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Challenges

http://www.alternative-energy-tutorials.com/energy-articles/renewable-energy-sources-a-brief-summary.html
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New Resources



https://demanda.ree.es/visiona/peninsula/demanda/total/2018-06-04

Challenges
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New Resources



Challenges

http://www.alternative-energy-tutorials.com/energy-articles/renewable-energy-sources-a-brief-summary.html

Variability
Storage issues
Energy market

Drought issues
Buffer

Variability
in composition

Availability
Biomass type
Added value products

Fluid selection
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New Resources



Challenges

A.Sanchez, M. Martín / Journal of Cleaner Production 178 (2018) 325-342
M. Martín / Computers and Chemical Engineering 92 (2016) 43–54
Martín, M (2015) J. CO2 Utilization.  13,105-113

Susbtitute current sources by renewable ones.
Basic ones such as i.e. Ammonia,  DME, Methanol

Č New processes/Technologies
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Turbines design (Mech Eng)
PV materials (Polysilicon, perovskite)
Electrolizers
CO2 hydrogenation

New Resources



Challenges

Zhang, et al (2018) Comp Chem. Eng. In press.

Design is no longer in steady state
Planning and scheduling are involved
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Integration of resources
Solution procedures

New Resources



Challenges

M. Martín / Computers and Chemical Engineering 92 (2016) 43–54

Optimization under uncertainty plays an important role

Exogenous uncertainty
Resources

Endogenous uncertainty:
Novel technologies
(Performance, Yield)
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New Resources



Challenges

New Resources

Bueno L, Toro CA, MartınM (2015) ChemEng Res Des 93:432–440
Pyscha et al (2014) Comp Aidede. Chem Eng. 1543-1548

Specialized products, i.e. biobased polymers, link process and product design
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Polyesters

omega-3 & omega-6 
fatty acids 

and carotenoids

Experimental feasibility
Process design skills



Challenges

Specialized products, i.e. biobased polymers, link process and product design

Martín, M; Grossmann, I.E: (2013) AIChE. 59(8) 2872-2883

Lipids

Carbohydrates

Protein Let’s tune the algae
composition for the
optimal production of 
biodiesel and bioethanol

11

New Resources



12

Challenges

A. Cozad, N.V. Sahinidis, D.C. Miller, 2014, AIChE J., 60, 6, 2211-2227

New Resources

Big data based modeling



Challenges

Energy integration/Storage

https://www.eera-set.eu/wp-content/uploads/poster_eera_jp_es_070513.pdf
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Challenges

https://www.eera-set.eu/wp-content/uploads/poster_eera_jp_es_070513.pdf

It is possible to store power in the form of chemicals even capturing CO2
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Energy integration/Storage
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Challenges

Energy integration/Storage

It is possible to store power as thermal i.e.  District heating

https://www.bebee.com/producer/@ville-juutilainen/helsinki-city-with-award-winning-district-heating-cooling-system-
that-has-2-stains



Challenges

Energy integration/Storage

Martín, L, Martín M App.. Thermal Eng. 59 (2013), pp. 627-633.
Martin, M. Energy 84, 774-782
Luceño, J.A., Martín, M (2018) COmp. Chem Eng.  https://doi.org/10.1016/j.compchemeng.2018.05.015

It is possible to store power as thermal i.e.  CSP

Cooling technologies
And the
Water-Energy Nexus
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2L/kWh vs 5% Energy cons.

https://doi.org/10.1016/j.compchemeng.2018.05.015


Challenges

Energy integration/Storage

Liew, et al, (2017) Ren. Sust. Energy Revs. 68; 964-985
Klemes. J., Kravanja, Z. Current opinion on Chemical Engineering, 2014.

From steady state industrial processes
To current integration of renewables
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Challenges

Intensification

Reduce energy and investment costs!

Eastman Chemical, Kingsport, Tenn (1983)
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Challenges

Intensification

How can we get to suggesting the need for such design?

S. Ballinger, T.A. Adams II, 2017, Comput. Chem. Eng., 105, 197-211
J. Caballero, I.E. Grossmann, 2013,, AIChE J., 59, 4,  1139–1159
C. Ramírez-Márquez et al. (2018) 10.1016/j.jclepro.2017.09.126
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Challenges

Intensification

Demirel, et al, (2017) Comp.- Chem. Eng. 2-38

Systematic techniques
For process intensification
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Challenges

Intensification

F.E. da Cruz, V.I. Manousiouthakis Comp.- Chem. Eng.  105, 39–55
A.K.Tulaetal. (2017) Comp. Chem Eng.  105 , 74–95

Systematic techniques
For process intensification
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Challenges

IntensificationČModularization

https://dechema.de/dechema_media/modularplants.pdf
Baldea et al (2018) AIChE 63 (10) 4262-4272
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https://dechema.de/dechema_media/modularplants.pdf


Challenges

Novel technologies
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Multidisciplinarity

Biology (bioresources)

Medicine  (Process and products for Health applications)

Physics (materials, electricity,)

Chemistry (Feasibility of new products, catalysts)

Engineering (Mech-Electricity–Chemical)

Maths (Understanding, prediction, design)

Computing ( Control, operation of renewables)

Statistics (Data driven)



Challenges

Product characteristics

Eden M  Process Design Pratice

Data science
Molecular design
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Challenges

Product characteristics

Peña-Lamas, et al. Energy Conv. Manag. 165 (2018) 172–182

Fluid selection- Product Design
ORCĄSafety
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Geothermal energy



Challenges

Product characteristics

Polymers Surfactants

Enzymes
Bleaches

Process

Prices/Availability/ Supply

We need to formulate the
optimal product for the best
performance at the lowest
cost and enviromental impact

Martin & Martinez (2013) CHERD DOI: 10.1016/j.cherd.2012.08.012
K.M. Ng, R. Gani, K. Dam-Johansen (eds), 2007. Computer Aided Chemical Engineering, 23

Global optimization. Pooling Problem
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Challenges

Product characteristics

Optimization

Control

Operation

IntegrationSupply Chain

Demand 
Site 
Management

Synthesis

ProductsProcess 

Modelling
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Variability of resources
Regional availability



PSE Technology Tree
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Objective: Organize process & product design into taxonomy

Example:

Rapid Steady-State 
Process Design

Economic Models

Steady State 
Chemical Process 

Flowsheet 
Software

Heuristics-Based 
Process Design

Problems: Gets complicated quickly. Need broad cross-
disciplinary knowledge. Could not agree on one structure! 
Always changing!
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PSE Technology Tree

Our Solution: Build the tree, and make it into a Wiki!
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PSE Technology Tree

Goal: Create a Wiki that functions both as an encyclopedia
for PSE, but also a living organizational structure or concept 
map

Navigate through the tree by
clicking on nodes representing
different technologies.

Wiki lets you create new nodes and 
new pathways

Each node has an editable (wiki) 
encyclopedia article attached
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PSE Technology Tree
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PSE Technology Tree
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PSE Technology Tree

Why Do This? 

Á Gives us a big picture perspective of the field. 

Á Can include “future technologies” that map out areas of 
current research and how we are trying to get there.

Á Always updated! Changes with the times.

Á Incorporates collective knowledge far beyond any few 
individuals

Á Great resource for grad students, especially getting up to 
speed or writing introductions for papers.

Live Now at PSEcommunity.org
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LAPSE: Living Archive for Process 
Systems Engineering

LAPSE: The Living Archive 
for Process Systems 
Engineering

Á Pre-prints

Á Post-prints

Á Open access articles

Á Model & simulation files

Á Educational materials

Á Source code

Á Data

Á Conference presentations

Why?

Á Meet funder open access 
requirements

Á Existing repositories 
(institutional) have 
limited exposure

Á Want to make research 
accessible where it will 
actually be seen

Á Want a culture of 
openness, model sharing

PSEcommunity.org/LAPSE
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LAPSE: Living Archive for Process 
Systems Engineering

Unique Record Tags

Curated Subjects & 
Keywords
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LAPSE: Living Archive for Process 
Systems Engineering
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LAPSE: Living Archive for Process 
Systems Engineering

Link to Publisher’s Versions

Link to other 
submissions in 
LAPSE or arXiv

Create Research Map

Á Give big picture overview 
of your research program

Á Tree of how each work 
relates to the rest

Á Ex: Connect conference 
presentations to 
corresponding papers

Á Connect to the work of 
others as well.
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LAPSE: Living Archive for Process 
Systems Engineering

Special Embargo Feature

Á Place embargos on submissions so they only appear after a 
certain date

Á Has database of journals with embargo periods that differ 
by pre-print/post-print full paper. Warns you automatically.
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LAPSE: Living Archive for Process 
Systems Engineering

Special Licensing Feature

Á Has database of journals with specific licensing 
requirements. Tells you the required licensing type.
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LAPSE: Living Archive for Process 
Systems Engineering

Formatting and 
meta data 
according to 
Google Scholar 
specs

Header Pages

License and legal 
text required for 
each journal 
automatically 
included.
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LAPSE: Living Archive for Process 
Systems Engineering

Download this talk at:

PSEcommunity.org/LAPSE:2018.0143

LAPSE Funders:


