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CAPE Excellence Award 2026 presented to

two excellent young scientists

This year, the EFCE Excellence Award in Recognition of an Outstanding PhD Thesis on
Computer Aided Process Engineering (CAPE) is presented to two laureates, Dr. Lavinia
Marina Paola Ghilardi and Dr. Jan Gerald Rittig. The jury decided to share the
Award among the two candidates due to the extraordinary and equally high quality of
their work in terms of relevance to the CAPE terms of reference, innovation, technical
quality, scientific impact including industrial relevance, and dissemination of the results.
The award will be presented on 24 June 2026 at the 36th European Symposium on
Computer Aided Process Engineering — ESCAPE’36 which will be held in Sheffield, United
Kingdom, on 21-24 June 2026.

Lavinia Marina Paola Ghilardi is a Research
Associate in the Department of Computing at Imperial
College London, United Kingdom. She earned her
Ph.D. in Energy and Nuclear Science and Technology
from Politecnico di Milano, Italy, completed in 2024.
Her academic background also includes an M.Sc. in
Energy Engineering and a B.Sc. in Building
Engineering, alongside an Erasmus experience at KU
Leuven. Her research combines optimization and
machine-learning methods for the design and
operation of complex energy systems, supporting
sustainability and efficiency in real-world applications.

The Award acknowledges Lavinia Ghilardi’s excellent

Ph.D. thesis on "Numerical approaches for the optimization of gas transportation
networks”, completed at Politecnico di Milano under the supervision of Professor
Emanuele Martelli, with a research visit at Carnegie Mellon University, USA, hosted by
Professor Lorenz Biegler. The primary objective of her Ph.D. research funded by SNAM
(the Italian Natural Gas Transmission operator) was to develop an advanced
optimization approach (model, algorithm and code) to optimize operation (on/off status
and loads) of the forty turbocompressors which push the natural gas across the Italian
gas network. The goal was to improve environmental sustainability by minimizing the
CO2 emissions associated with the energy required for gas compression, accounting for
both gasturbine-driven and electrocompressors. Lavinia developed an unprecedented
MILP model which can efficiently optimize the operation of the whole gas network.
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Compared to previous works on gas network optimization, the proposed approach can
be used for complex gas networks featuring hundreds of pipes and nodes as well as
multiple loops, control and bypass valves and reverse flows in all pipes. Applications of
the algorithm to the Italian network demonstrate its potential to improve operational
decisions, particularly in scenarios where operators have limited expertise or in sector-
coupling contexts with the electric grid. Case studies highlight the importance of
simultaneously optimizing the compressor loads and the distribution of pressure across
the network.

Prof. Martelli said: “Ghilardi’s thesis must be considered an important contribution to
the Computer Aided Process Engineering community since it has developed efficient
methodologies for gas networks optimization and successfully showed that they are
suitable for large scale real networks.”

Recommending her for the award, Prof. Viktor M. Zavala wrote: I take this work as
evidence of Lavinia’s strong technical skills, of her ability to combine techniques from
diverse areas, and of her persistence as a researcher. ...

The contributions of Lavinia can allow practitioners to use highly detailed physical
dynamical models in real-time decision-making, in exploring diverse operational
scenarios, in reducing the carbon footprint of the system, and in understanding the
impact of new assets (e.g., electric compressors).

Jan Gerald Rittig obtained his Ph.D. in Process
Systems Engineering at RWTH Aachen University with
research stays in the USA, The Netherlands and the
UK, following a B.Sc. and M.Sc. in Industrial
Engineering with a specialization in Process
Engineering at the same University. From June 2025
to April 2026, he held the position of postdoctoral
researcher in the Laboratory of Artificial Chemical
Intelligence (LIAC) at EPFL in Lausanne, Switzerland.
His research focused on machine learning for
integrated molecular and process design. On 1 May
2026 he returned to RWTH Aachen University, Chair of
Process System Engineering. Alongside extensive
teaching and supervision experience, he has
contributed to open-source software for molecular property prediction and process
optimization. His work has been recognized with several awards, including the 2025 CIC
Young Scientist Award (GDCh) and the 2024 CAST Directors’ Student Presentation
Award (AIChE).

The Award acknowledges his excellent PhD thesis on "Graph Machine Learning for
Molecular Property Prediction and Design", completed at the RWTH Aachen University,
Aachen, Germany, under the supervision of Professor Alexander Mitsos. This PhD thesis
focuses on the use of machine learning (ML) for the prediction of physico-chemical
properties of molecules as well as for Computer-Aided Molecular Design (CAMD). Jan
Rittig developed graph neural networks (GNNs) for establishing quantitative molecular
structure-property relationships and linked them to thermodynamic knowledge. In
particular, he developed innovative architectures to predict thermodynamic potentials
such as Gibbs free energy, from which many other properties can derived through
automatic differentiation. Jan also developed generative ML models such as variational
autoencoders (VAE) and reinforcement learning (RL) for molecular design. Creative
methodologies that integrate VAEs with mixed-integer optimization formulations
allowed him to generate molecules with target properties. The graph-theoretic ML
methods developed by Jan Rittig were also refined and validated in collaboration with
BASF, finding that GNNs are able to predict physicochemical properties of their
surfactants.
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Prof. Mitsos said: "I am particularly impressed by how Jan managed to combine machine
learning and fundamental thermodynamics for better prediction of properties. I am
equally excited about his work on Molecular Design based on variational encoders and
deterministic global optimization.”

Recommending him for the Award, Prof. André Bardow wrote: “Dr. Rittig’s PhD thesis
represents a significant and original contribution to computer-aided chemical process
engineering. The work shines in quantity and in quality. By systematically integrating
machine learning, thermodynamics, and optimization, he has advanced molecular-level
modeling in a way that directly supports a new level of reliable process design and
sustainable chemical and energy systems.”
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AVEVA is a global leader in industrial software, sparking ingenuity to drive responsible
use of the world’s resources.

Over 90% of the world’s leading industrial enterprises rely on AVEVA to help them
deliver life’s essentials: safe, reliable energy, food, medicines, infrastructure, and more.
By connecting people with trusted information and Al-enriched insights through our
industrial intelligence platform, CONNECT, AVEVA helps them engineer capital projects
more efficiently, operate better, and create sustainable value, from the plant to the
cloud and beyond.

AVEVA’s secure industrial information management and applications empower
businesses to optimize how they work and drive deeper collaboration between teams
and supplier, partner, and customer ecosystems.

Ends

Related links

EFCE media centre (https://www.efce.info/News)

EFCE Working Party on Computer Aided Process Engineering (https://cape-wp.com/)

EFCE Excellence Award in Recognition of an Outstanding PhD Thesis on Computer Aided
Process Engineering (https://efce.info/ExcellenceAwardCAPE.html)

36" European Symposium on Computer Aided Process Engineering — ESCAPE’'36
(https://www.escape36.co.uk/home)

Notes to media
For further information, please contact:
Ines Honndorf

tel: +49 (0)69 7564 209
email: ines.honndorf@dechema.de
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About chemical engineers

Chemical, biochemical and process engineering is the application of science, maths and
economics to the process of turning raw materials into everyday products. Professional
chemical engineers design, construct and manage process operations all over the
world. Oil and gas, pharmaceuticals, food and drink, synthetic fibres and clean drinking
water are just some of the products where chemical engineering plays a central role.

About EFCE

Founded in 1953, The European Federation of Chemical Engineering (EFCE) is a non-
profit-making association, whose object is to promote co-operation in Europe between
non-profit-making professional scientific and technical societies in 30 countries for the
general advancement of chemical engineering and as a means of furthering the
development of chemical engineering. See www.efce.org
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