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Lorenzo Tieghi studied Mechanical Engineering at Sapienza University of Rome, specializing in Industrial Design. In
2019, he earned a Doctorate in Energy and Environment from Sapienza University, focusing on the application of machine
learning to fluid mechanics. He then spent two years there as a postdoctoral researcher.

During this period, he spent several months as a visiting researcher at Friedrich-

Alexander-Universitét Erlangen-Nirnberg and later at Lancaster University. He sub-
sequently served as an assistant professor at Sapienza University for two years, and
he is currently a Tenure Track Researcher (RTT) in the Department of Civil, Environ-
mental, and Mechanical Engineering at the University of Trento.

His primary research activities focus on the design and optimization of fluid ma-
chinery for renewable energy applications and high-efficiency turbomachinery, as
well as the development of data-driven and machine learning models for fluid me-
chanics. He has extensive experience teaching fluid machinery and turbomachinery
design, a role he continues at the University of Trento.

He has been actively involved as a contributor and organizer of several interna-
tional conferences. Throughout his research career, he has participated in numerous
regional, national, and European projects and collaborated with leading companies
in the fluid machinery and energy sectors, including Ebara, ENI, and Baker Hughes.

He is an expert in numerical simulations, turbomachinery design, and data-driven
methods for the modeling of engineering systems.
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PERSONAL INFORMATION

Gender: Male
Citizenship: Italian

Language proficiency: ltalian (native), English (excellent)

1. EDUCATION

Type Year Institution Grade
Doctorate of Philosophy in Energy and Environment | 2020 | Sapienza University of Rome | Excellent
Master degree in Mechanical Engineering 2016 | Sapienza University of Rome | 111/110
Bachelor degree in Mechanical Engineering 2014 | Sapienza University of Rome | 105/110
2. APPOINTMENTS
2.1 Academic Appointments
Start End Duration Institution Position
September 2024 Ongoing 6 Years (expected) University of Trento Tenure Track Researcher (RTT)
March 2023 August 2024 1.5 Years Sapienza University of Rome Research fellow - RTDA!
July 2022 March 2023 1 Year Sapienza University of Rome Postdoctoral researcher”
July 2021 July 2022 1 Year Sapienza University of Rome Postdoctoral researcher”
July 2020 July 2021 1 Year Sapienza University of Rome Postdoctoral researcher”

1Spoke 6 “Multiscale Modelling and Engineering Application” in CN1-HPC “National Center on HPC, Big Data and Quantum Computing”.
2 Al powered modelling of multi-scale effects in turbomachinery and energy conversion systems - SSD ING-IND/09 research programme

2.2 Other Appointments

Start End Duration Institution Position
February 2022 | April 2022 | 3 Months Lancaster University Visiting researcher
November 2020 | April 2021 | 6 Months | Friedrich-Alexander Universitat Erlangen Nirnberg | Visiting researcher
November 2019 | July 2020 | 9 Months Sapienza University of Rome Research fellowship




3. TEACHING EXPERIENCE

3.1 Regular Academic Appointments

The following list refers to lectures for Master of Science course in Mechanical Engineering.

Master of Science Courses

Year Institution Course Name Lang. | CFU
2025-2026 | University of Trento | Macchine ed elementi delle macchine ITA 6 CFU
2024-2025 | University of Trento | Fluid Machines Engineering ENG | 3CFU
2023-2024 Sapienza Computational Thermo Fluids Analsysis in Fluid Machinery ITA 3 CFU
2023-2024 Sapienza Fluid Machinery ENG | 3CFU
2022-2023 Sapienza Macchine ITA 6 CFU
2022-2023 Sapienza Computational Thermo Fluids Analsysis in Fluid Machinery ITA 3 CFU
2021-2022 Sapienza Macchine ITA 6 CFU
2021-2022 Sapienza Computational Thermo Fluids Analsysis in Fluid Machinery ITA 3 CFU
2020-2021 Sapienza Computational Thermo Fluids Analsysis in Fluid Machinery ITA 3 CFU
2019-2020 Sapienza Computational Thermo Fluids Analsysis in Fluid Machinery ITA 3 CFU
2019-2020 Sapienza Fluid Machinery ENG Tutor

The following list refers to special courses for PhD candidates and researchers.
Post-graduate Courses
Year Institution Course Name Lang. | CFU
2024-2025 | Sapienza Hands on machine-learning for fluid machinery ENG | 2CFU
2024-2025 | Sapienza Floating off-shore wind turbines, design and modelling | ENG | 2 CFU
challenges

2023 Istitute of Marine En- | Lecture series on "OpenFOAM CFD solver: from funda- | ENG | 1 CFU

gineering (INM) mentals to postprocessing of turbomachinery simulations”

3.2 Invited seminars and other relevant experiences

Year | Location

| Lecture/Course

Tutorials
2023 | ASME Turboexpo 2023 Tutorial “Normalization and Preprocessing of CFD Data for Machine Learning Algo-
rithms”
2022 | ASME Turboexpo 2022 Tutorial “Unsupervised learning methods for design space exploration”
2020 | ASME Turboexpo 2020 vir- | Tutorial “Introduction to Machine Learning for Turbomachinery and Energy Systems”
tual conference
2019 | Computational Thermo Flu- | Lecture series on computational methods for turbomachinery design and validation,
ids Analsysis in Fluid Ma- | MSc Course in Mechanical Engineering at Sapienza University
chinery course
Workshops
2022 | Lancaster University online | Workshop on “Machine learning in engineering applications: data-driven methods for
webseries fluid dynamics”
2020 | Friedrich-Alexander Univer- | Workshop on “Machine learning methods for fluid flows”
sitat Erlangen-Nirnberg
2018 | CMFF18 conference Invited speaker at “Big data & Turbomachinery” workshop
Academic orientation programs
2022 | Sapienza  University  of | Lecturer of the lecture series on sustainable energy for the Italian national program
Rome "Paths for transversal skills and for orientation” (PCTO)
2022 | CIRPS online course Lecturer of Eureka Course, titled “Pre-bachelor sustainability online course”

4. AWARDS AND HONORS

Year Award

2025 Invited keynote lecturer at Fan 2025 conference: "Atrtificial intelligence & Fans”

2023 | Best paper award at Turboexpo 2023 for GT2023-101383: "Characterization of High-Pressure Hydrogen Leakages.”
2020 Winner of the Alfano and Caputo prize for the Italian Thermodynamic Association (ATI)

2020 Best paper award at Turboexpo 2020 for GT2020-15353: A machine-learnt wall function for rotating passages.”
2019 2nd place in the T-TeC, Telespazio Technology Contest




5. SOCIETY M

EMBERSHIPS

Year(s) Association Name
2022 - Today OWEMES
2019 - Today | Associazione Termotecnica ltaliana
2019 - Today AIMSEA
6. PEER-REVIEWED ACADEMIC PROJECTS
As principal investigator (PI)
Year Name Destination Grant Value
2022 CINECA ISCRA-C, agreement nr. HP10CU62XI National 200.000 CPU hours
2022 EuroHPC, agreement nr. DD-22-61 International 7.000 node hours
2022 Europa-HPC3 programme, agreement nr. 730897 International | 250.000 CPU hours
2021 | Bavarian Research Foundation, agreement nr. PDOK-96-20 | International 17110 €
2021 Research start-up funds of Sapienza University National 2.000 €
As investigator (l)
Year | Name Destination | Programme Status
2024 | Extensive climate hazards and vulnerabilities | International | Stichting The Global Center | Ongoing
assessment of the tree crop sub-sector in on Adaptation Research pro-
Ghana gramme
2023 | Sviluppo di malte e sistemi di applicazione per National Posizionamento competitivo RSI Ongoing
il restauro di siti archeologici sommersi
2023 | Pythagoras International | Erasmus+ Project Ongoing
2023 | CN1-Spoke 6: High performance computing National PNRR research programme Ongoing
2021 | Urban productive parks for the development of | International | EU Urban Innovative Actions Completed
NBS-related technologies and service
2019 | MinWaterCSP International | Horizon2020 Completed

7. INDUSTRIAL PROJECTS

The following list refer to the participation to industrial contracts as investigator

Year(s) Company Activity
2023 - 2021 | ERG Spa Development of machine-learning tools for predictive maintenance of the Aosta city heating
facility
2023 - 2021 | ENGIE Spa Development of machine-learning tools for prediction of multi-MW wind turbine operations
2023 - 2019 | e-Geos Development of machine-learnt tools for flood prevention and effect mitigation
2023 - 2018 | Baker Hughes Development of machine-learning tools for safety assessment of gas turbine enclosures
2023 Tecnoedile Design of pumps for underwater applications
Toscana
2023 - 2017 | Fieni Giovanni Srl | Fan design and CFD simulation
2023 - 2017 | EBARA Pump | Pump design, optimization and validation
Europe Spa
2018 - 2018 | Systemair Fan design and CFD simulation

8. CONFERENCES AND WORKSHOPS

8.1 Conferences as speaker

Legend

C = Session Chair

O = Track organizer

P = Presenter

SC = Session Co-chair
T = Tutorial Presenter
*National conference




Year Role Conference / Workshop Location
2025 O ASME Turboexpo 2025 conference Memphis, USA
2025 O/P Fan 2025 conference Antibes, France
2024 O GPPS 2024 conference Chania, Creta, Greece
2024 P PNRR-CN1 annual workshop Rome, ltaly
2024 O/P ASME Turboexpo 2024 conference London, UK
2023 P OMC Med energy 2023 Ravenna, ltaly
2023 P European Turbomachinery Conference 2023 Budapest, Hungary
2023 | C/O/P/T ASME Turboexpo 2023 conference Boston, USA
2022 P/SC CMFF22 conference Budapest, Hungary
2022 C OWEMES 2022* Rome, ltaly
2022 | C/O/P/T ASME Turboexpo 2022 conference Rotterdam, Netherland
2020 C/P/T ASME Turboexpo 2020 virtual conference Virtual
2019 C/P/T AMSE Turboexpo 2019 conference Phoenix, USA
2018 | P/SC/T AMSE Turboexpo 2018 conference Oslo, Norway
2018 P AMSE Turboexpo 2017 conference Charlotte, USA
2018 P ERCOFTAC ltalian Pilot Center* Lecce, Italy
2018 P/T CMFF18 conference Budapest, Hungary
2017 P PhD summer school Pisa, ltaly
8.2 Conferences as attendee
Year Role Conference / Workshop Location
2023 | Exhibitor | Eolica Mediterranean 2023 | Rome, ltaly
2023 | Attendee Forum acusticum 2023 Turin, ltaly
2022 | Exhibitor | Eolica Mediterranean 2022 | Rome, ltaly
2022 | Attendee WWEC22 Rimini, Italy
9. ACTIVITIES AS ORGANIZER
Year(s) Activity
2024 Scientific technical committee - FAN conference
2024 Session organizer and chair at GPPS conference 2024, Chania, Creta, Greece
2024 Session organizer and chair at ASME Turboexpo 2024, London, UK
2022-Today | Vanguard chair in Fans and Blowers committee - ASME Turboexpo conference
2022-Today Associate editor for Journal of Basic & Applied Science
2023 Session chair at CMFF 2022 Conference, Boston, USA
2022 Session co-chair at CMFF 2022 Conference, Budapest, Hungary
2022 Session chair at OWEMES 2022 Conference, Rome, ltaly
2022 Session chair at ASME Turboexpo 2022 Conference, Rotterdam, Netherland
2020 Session chair at ASME Turboexpo 2020 Conference, Virtual
2019 Session chair at ASME Turboexpo 2019 Conference, Phoenix, USA
2018 Session co-chair at ASME Turboexpo 2019 Conference, Oslo, Norway

10. HIGH PERFORMANCE COMPUTING EXPERIENCE

Year(s) Name Facility Agreement nr.
2022 CINECA ISCRA-C Galileo 100 HP10CU62XI
2022 EuroHPC development call Karolina T4l innovation center DD-22-61
2021 HPC-Europa3 Programme | ARCHER2 UK National Supercomputing Service 730897

2020-2021 Regular access Erlangen Regional Computing Center (RRZE) PDOK-96-20

11. RESEARCH ACTIVITIES

11.1 Relevant research skills

« Advanced knowledge of numerical methods for Computational Fluid Dynamics
« Advanced expertise of CFD solvers: OpenFOAM, StarCCM+, ANSYS Fluent

« Expertise in popular CAD and grid generation software

« Expert user of software and data-driven methods for CFD data post-processing

« Expert user of high performance computing systems




« Expert programmer of Python, Matlab, C*+, Fortran77

« Advanced knowledge of APIs for programming language interface: Cython, C s p 1, forpy
+ Advanced knowledge of machine-learning methods and libraries to this extent (Tensorflow, Scikit-learn, Keras, Pytorch)

The following lists refer to the most recent relevant academic and industrial research activities, grouped by topic.

11.2 Academic research activities

Year(s) Keywords Brief description
The ongoing collaboration with Friedrich-Alexander-Universitat Erlangen-Nirnberg is aimed at investigating the
« Fan aeroacoustics aerodynamic and aeroacoustic performance of rotors using a combination of numerical simulations and experi-
2023 - 2021 « Passive flow control ments. Various cutting-edge research areas have been addressed, starting with one of the earliest applications
« HPC projects of unsupervised machine-learning methods for noise source detection. The most recent activities focus on
investigating passive flow and noise control techniques, as well as their combination in axial fans.
Over the past two years, a significant portion of the research activities has been dedicated to the analysis
of horizontal-axis wind turbine (HAWTSs) aerodynamics. A multi-scale and multi-physics approach has been
. . ) applied to conduct numerical investigations, often under HPC agreements, into a wide range of issues related
2023 - 2022 | . Wind turbine aerodynamics to floating wind turbines and wind farms. These issues encompass the generation of spatial- and temporal-
+ Wind farm and wind control coherent inflow conditions, blade elasticity, wake interaction, and complex platform motion. In particular, most
« HPC projects of the efforts are spent for the development and validation of an actuator line-based open-source numerical
library for floating HAWTSs. The activities have also led to stable cooperation with the INM-CNR institute and
Lancaster University.
The collaboration with Stellenbosch University in South Africa has been ongoing since the MinWaterCSP Hori-
« Turbomachinery design zon program. ‘The primary obj_ective is to characterize air—cpoled c_ondensers and pheir performance within the
2023-2019 | * Flow control in air cooled con- condenser units. These studies have been conducted using various tools, ranging from quasi-3D codes to
densers numerical simulations and experiments on the full 7.3m diameter fan. Multiple aspects have been analyzed, in-
« HPC project cluding noise emissions, heat exchange performance, and off-design operations. The most recent activities are
focused on characterizing the effects of leading-edge tubercles in the presence of distorted inflow conditions.
The ongoing collaboration with the Dermatology Doctorate School of Sapienza University of Rome is focused
2023- 2022 | * Datadriven tools for medicine on the development of data-driven methods to support medical diagnosis and treatments. In this project, a
« Interdepartmental cooperation substantial dataset of medical records was initially analyzed and subsequently utilized to construct a support
vector machine regressor for determining the probability of severe dermatological diseases.
This ongoing project aims to the analysis and forecast of electricity and heat consumption of Italian energy
2023-2022 | * Small energy communities communities, ‘basled on data-driven and machine learning methods. In particula_r, the research is focused on
« ML tools for energy systems the compression in latent spaces of large dataset of power demand curves. This program is founded by the
Italian Regional Founds.
This research was conducted within the framework of the Upper project, an EU urban innovation initiative. The
initial stages of the research involved the analysis and statistical characterization of historical wind and temper-
+ EU-UIA ) ature data in the city of Latina, Italy. The results of this analysis were used to establish the initial conditions
2023 - 2021 | * Urbanwind flows for numerically simulating airflow within the city. The computational grid was generated from three-dimensional
+ Nature-based solutions scans of the city, and the urban flow simulations were performed using OpenFOAM. These simulations were
+ Gilobal heating effect mitigation conducted for scenarios that could pose potential risks to the population, with a focus on identifying areas in the
city where nature-based solutions for temperature mitigation may be adopted.
The activities, conducted in collaboration with the Von Karman Institute, were centered on the development of
« Von-Karman Institute a data-driven method for compressing experimental measurements and numerical simulations of gas turbine
2022-2021 | . Large datasets compression rotors with complex geometries. Specifically, this involved considering the pressure distribution and heat transfer
- Tip contouring in gas turbines coefficient in blades that had been modified with tip contouring. A methodology for correlating the tip shape with
the thermo-aerodynamic performance of the blade was developed and tested.

11.3 Industrial research activities

Year(s) Keywords Brief description
The industrial research activities developed in cooperation with ENGIE spa and ERG spa have tackled open
2023 - 2019 . ENG‘IElSpa, ERG spa challenges in maintenance and asset management. The projects have aimed to the development of data-
+ Predictive maintenance driven methods for the unsupervised detection of early faults, anomalies and system derating. To this scopes,
* Machine-learning tools advanced machine learning algorithms like graph convolutional networks have been exploited.
In collaboration with Prof. Cioffi from the DICEA department at Sapienza University of Rome, as well as e-Geos,
) Leonardo Spa, and Telespazio Spa, we have been working on the development of machine-learning methods
2023 - 2019 + e-Geos, Telespazio, Leonardo for natural hazard protection. This ongoing collaboration led to the application of our methods in 2019 for
+ Hydraulic surrogate modelling forecasting flash floods on St. Lucia Island and later adapting them for the protection of the Sibari archaeological
« Flood prevention site in Italy. The framework utilizes state-of-the-art machine-learning techniques for image processing and
sequence forecasting.
- systemAir, Fieni, NY Blowers Various_ research aptivities_ apd il_ndustrial contracts ha_vg agidressed open challenges in turbomachinery design.
5023 - 2019 | * Faggiolati Pumps, Ebara These mc!ude design optimization, performance venflcgtlon, and methods for ﬂow coqtrol to delay stall and
« Turbomachinery design control noise. These analyses have been conducted using open-source tools with varying levels of accuracy,
« Flow control ranging from quasi-3D methods to fully resolved numerical simulations.
In collaboration with Prof. Cioffi from the DICEA department at Sapienza University of Rome, as well as e-Geos,
) Leonardo Spa, and Telespazio Spa, we have been working on the development of machine-learning methods
2023 - 2019 + e-Geos, Telespazio, Leonardo for natural hazard protection. This ongoing collaboration led to the application of our methods in 2019 for
+ Hydraulic surrogate modelling forecasting flash floods on St. Lucia Island and later adapting them for the protection of the Sibari archaeological
+ Flood prevention site in ltaly. The framework utilizes state-of-the-art machine-learning techniques for image processing and
sequence forecasting.
The ongoing collaboration with Baker Hughes revolves around the development of numerical tools aimed at
« Baker Hughes enhancing safety in the event of gas turbine enclosure leaks. Initial activities were dedicated to the machine-
2022-2019 | « Gas turbines safety learned detection of poorly ventilated zones within the enclosures, resulting in the creation of preliminary design
« Fuel blends tools. Current research activities are focused on the data-driven modeling of under-expanded jets under various
ventilation conditions, with consideration given to their potential impact on solid surfaces.




2023

« Tecnoedile Toscana
* Pump design

The collaboration with Tecnoedile Toscana is oriented towards the development of innovative solutions for pump-
ing mortars used in underwater restoration. Various challenging characteristics of the working fluid are consid-
ered, including high stickiness, low mass flow rates, high viscosity, and rapid hardening. This partnership has

+ Non-Newtonian fluids been consolidated through an application for regional funds to support the development of a patent.

12. SUMMARY OF SCIENTIFIC ACHIEVEMENTS

The records here reported are downloaded from Scopus online repository. Last update: 06/06/2025.

Product type Number | Database | Start | End
Papers [international] 43 Scopus 2017 | 2024
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