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University of Patras and the IDEAS Group
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University of Patras

Source: Google Maps
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The University Campus at Patras
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University of Patras
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Intelligent Design & Sustainable Engineering – IDEAS Group

− Parametric design & engineering of intelligent systems

− Design & development of multimaterial structures

− Design for Sustainability

− Design for Recycling

Contact: Dr.-Ing. Angelos Filippatos
Angelos.Filippatos@upatras.gr  

Phone: +30 2610 96 9426
Google Scholar ID – Scopus ID

I. Intelligent Design & Engineering II. Sustainable Engineering

http://dcim.science/
https://www.mead.upatras.gr/en/
https://doi.org/10.1002/cite.202000010
https://doi.org/10.1016/j.matdes.2021.109853
mailto:Angelos.Filippatos@upatras.gr
https://scholar.google.de/citations?user=w5x5p_wAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55565984800
https://doi.org/10.3390/s21062005
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Selected Research projects

Ongoing 
Research / Funding

Synergies with
TU DRESDEN

ZEWT 
Partnership

Clean Hydrogen 
Partnership

http://dcim.science/
https://www.mead.upatras.gr/en/
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Intro to Sustainability
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https://www.mead.upatras.gr/en/
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What is truly sustainable ? 

Jet fuel airplanes Sustainable airplanes

Sustainable (?) Aviation

Sustainable (?) Mobility

http://dcim.science/
https://www.mead.upatras.gr/en/


@MEAD.Upatras | University of Patras
Sheet 12

Sustainability (a definition…)

In 1987, the United Nations 
Brundtland Commission defined 
sustainability as:

Meeting the needs of the present 
without compromising the ability of 
future generations to meet their own 

needs 

However, sustainability is not an 
unambiguous term; subject to 
multiple interpretations!!!

http://dcim.science/
https://www.mead.upatras.gr/en/
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A sustainable aviation?

Clean Aviation's ultimate objective is to reach net-zero 
greenhouse gas emissions, and to enable a climate- 
neutral aviation system in Europe by 2050.

http://dcim.science/
https://www.mead.upatras.gr/en/
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Intro Design for Sustainability

http://dcim.science/
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What do we mean by “design”?
Design pyramid

http://dcim.science/
https://www.mead.upatras.gr/en/
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Design for Sustainability

• Originates in industrial design and product design environments

• Significant difference between sectors, e.g. mechanical and aerospace engineering

• Approaches to design products which are sustainable from the conceptual development 
phase

http://dcim.science/
https://www.mead.upatras.gr/en/
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Design for 
Sustainability

– Design for attachment and trust (A&T) 

– Design for durability 

– Design for standardization and compatibility (S&C) 

– Design for ease of maintenance and repair (M&R) 

– Design for upgrading and adaptability (U&A) 

– Design for disassembly and reassembly (D&R) 

– Design for circular economy

...

– ...and many more, and other ways to call them

http://dcim.science/
https://www.mead.upatras.gr/en/
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Design for attachment and trust (A&T) 

Approach focusing on the relationship between the product and the consumer:

• Price

• Frequent flyer programs

• Airlines fleet (modularity, repairability, training...)

• Safety record

http://dcim.science/
https://www.mead.upatras.gr/en/
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Design for disassembly and reassembly (D&R) 

Approach supported by:

• Modularity

• Standardised joining

Trade-offs with durability, lightweight, and costs

http://dcim.science/
https://www.mead.upatras.gr/en/
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Design for circular economy

• Subset of design for sustainability

• Easier to translate in actual 
processes (tasks, solutions, ...)

• Focus on the full life cycle of 
products
• Cradle to cradle approach

http://dcim.science/
https://www.mead.upatras.gr/en/
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Design for Sustainability

Design in an iterative process to solving 
contradicting goals of a system and 
taking into account 

• Contradictions of mechanical and 
functional properties

• Boundary Conditions, e.g. geometry

• Constraints, e.g. costs

Costs - Resources

Sustainability

Trade-off between 
contradictions

Performance Society

EnvironmentCircularity

http://dcim.science/
https://www.mead.upatras.gr/en/
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A holistic sustainability index for Design

http://dcim.science/
https://www.mead.upatras.gr/en/
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‘‘A product can be considered as sustainable if it is competitive in terms of:
• performance, compared to similar products/technologies in the market
• financial, social, and ecological viewpoint, 
• with the latter including both the environmental impact and circularity’’

Currently, Sustainability in engineering (aviation, maritime, automotive etc.)

• is mainly understood as environmental sustainability

• is linked to the development and implementation of novel energy carriers and fuels 

Insufficient attention on development of conceptual and basic design methods that 

• consider sustainability aspects at the early stages of product development

• focus on the assessment and comparison of the ecological impact of design alternatives 

Our understanding of sustainability

[https://futuresky.eu/the

mes/circular-aviation/]

http://dcim.science/
https://www.mead.upatras.gr/en/
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In the proposed interpretation of sustainability, it emerges as a matter of 
trade-off between potentially contradicting aspects, linked to performance, 
social, economical and ecological criteria!

Sustainability - An expression of internal contradictions and trade-offs

+ ++= +

Performance Costs Society Environment CircularitySustainability

Measure sustainability 
Combination of qualitative and quantitative indicators

http://dcim.science/
https://www.mead.upatras.gr/en/
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S = 𝐾𝑃 × 𝑃 + 𝐾𝐶 × 𝐶 + 𝐾𝐸 × 𝐸 + 𝐾𝑆 × 𝑆 +𝐾𝐶𝐼𝑅𝐶× 𝐶𝐼𝑅𝐶

• Each of the above metrics is attributed an importance factor (weight) 
based on the user priorities

•  KP, KC, KE, and KCEI, are subjective weight factors obtained from the AHP 
(Analytic Hierarchy Process) weighting method, reflecting the 
importance of each term to the overall Index value. 

Metric of  

Sustainability

Performance 

Metrics 

(Structural 

Performance)

Cost Metrics Environmental 

Metrics

Circularity 

Performance)

AHP general structure

Quantification of sustainability

Social Impact 

Metrics

http://dcim.science/
https://www.mead.upatras.gr/en/
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Example: Design for Sustainabiliy – An Education 
Initiative

http://dcim.science/
https://www.mead.upatras.gr/en/
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Sustainability in Engineering + Education

35

“Education is a foundation for sustainable development…”
Ted Turner, Founder and Chairman, United Nations 

Foundation. 

There is an urgent need to educate the future engineers to be able to :

•  understand the relationship between sustainability and “everyday engineering” 

• handle the tools and the practice to design sustainable 

http://dcim.science/
https://www.mead.upatras.gr/en/
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A project funded by

Department of Mechanical Engineering & Aeronautics 
University of Patras, Greece

Partners : 

Transform Teaching and Education at University of Patras 
around the fields of Sustainability and Ecodesign, with the focus 

on the Aviation sector, promoting Digital technologies.

Our Effort

http://dcim.science/
https://www.mead.upatras.gr/en/
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How ?

37

With the use of a 3D and VR virtual world

Students can make live operational and design 
changes on selected aircraft models

Review of the impact of these changes in a 
graphical and simple way 

Material

Fuel type

1. Wood 
2. Aluminium 
3. Steel 
4. CFRP

1. Kerosene 
2. Hydrogen
3. SAF 
4. Fuel Cells

Some options in 
the platform

http://dcim.science/
https://www.mead.upatras.gr/en/
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Thank you very much for your interest and attention!

Copyright 2021 University of Patras | All Rights Reserved

http://dcim.science/
https://www.mead.upatras.gr/en/
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Copyright

This document and all information contained herein is the sole property of University of Patras. No intellectual property rights are granted 
by the delivery of this document or the disclosure of its content. This document shall not be reproduced or disclosed to a third party 
without the express written consent of University of Patras. This document and its content shall not be used for any purpose other than 
that for which it is supplied.
This information is given in good faith based upon the latest information available to University of Patras. No warranty or representation is 
given concerning such information, which must not be taken as establishing any contractual or other commitment binding upon University
of Patras.

Contact

University of Patras 
Department of Mechanical Engineering & Aeronautics 
Machine Design Laboratory 
Dr.-Ing. Angelos Filippatos
Assistant Professor 

Patras University Campus 
GR-265 04 PATRAS, GREECE 
tel. +30 2610 969426 
e-mail address: angelos.filippatos@upatras.gr

http://dcim.science/
https://www.mead.upatras.gr/en/
mailto:angelos.filippatos@upatras.gr
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