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=P~L Ourchalenge : Engineering the Efficiency for a Net-Zero future
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=Pi~L  Decision support for system engineering
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=PiL Domains of applications
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cPr~L Integrated energy system design decisions
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=PiL Planning

1. Day 1: 02/04/2024 : Non linear optimisation problem in integrated energy system design

1. Energy system models

2. Thermo-economic performance indicators

3. Optimisation strategies and problem solving

4. Project : optimising heat exchange recovery in a process using non linear programming techniques
2. Day 2 : 03/04/2024 : Process and energy system integration

1. Efficiency and heat recovery by process integration techniques

2. Combined heat and water integration

3. Integrating energy conversion in industrial processes

4. Project : Combined heat and water integration in a process using linear programming techniques
3. Day 3 : 04/04/2024 : Environmental impact assessment (will be given on line)

1. Life Cycle Environmental impact assessment methodology for energy systems

2. Environmental impact assessment performance indicators for decision making

3. Project : Process options cost and environmental impact assessment using life cycle assessment

techniques

4. Day 4 : 05/04/2024 : Renewable energy and large scale systems integration and decision support

1. Multi-period problems formulation

2. Integrating storage in process and energy systems

3. Multi-criteria decision support and uncertainty

4. Project : Integrating a process in a urban system and integrating renewable energy
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=PrL Case study

An investor wants to integrate a syrop production facility next to a city. In the cider
production facility there is an existing bottling process which makes use of recycled
glass bottles

The investor would like to investigate the following questions:

— How to mitigate the COZ2 emissions and the energy and water usage related to the
Drocess?

— |s there a possibility of using renewable energy sources ?

— Are there possibilities of industrial symbiosis e.g. use of waste biomass, sharing
the waste water treatment plant with the village or by developing a district
heating?

— Is It better to recycle the glass bottles (case A) or should he consider investing in a
PET bottle production facility from polyethylene pellets (case B)?

— Any possibility on-site production of the CO2 used in the factory



=Pr~L The process
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=Pi~L Organisation

e (Grading of the lecture
— Write a report on the application

e Slides are avallable on moodle

e Big thank to the team

— Eduardo Pina
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