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the characterization of Micro-Electro-mechanical devices

Advisors: Prof. Enrico Primo Tomasini-Universita Politecnica delle Marche;

Prof. Joseph Vignola — Naval Research Laboratory (Washington DC)

POLYTECHNIC UNIVERSITY OF MARCHE Ancona, Italy
Master Degree in Mechanical Engineering July 2000
Cum Laude

AWARDS AND HONORS

Best Master degree thesis, Rotary club, 2002

Award for successful completion of frescoes diagnostic at the US Capitol, US
Senate- Senator Trent Lott, 2003

Best paper award Oliver Torry Fuller, APT bulletin, 2004

Best innovation idea, Enel Green Power, 2015

Outstanding editorial board member, Petroleum Journal, 2019

TEACHING EXPERIENCE

ECAMPUS UNIVERSITY Novedrate, Italy
Associate professor, Department:
Environmental energy, 04/ 2025- Present
Mechanical Plants, 03/2020- Present
Logistic, 03/2020- Present
Quality control 03/2020- 08/2024

CATHOLIC UNIVERSITY OF AMERICA Washington DC
Instructor, Mechanical engineering department:
Dynamics, Fall/Spring/Summer 2018-2019
Introduction to Environmental Engineering, Fall/Spring/Summer 2018-2019



Dynamics, Summer 2017

MARYLAND UNIVERSITY (MD)
Dynamics, Fall/Spring 2018-2019

TEACHING INTERESTS
Energy, Environmental energy, Thermodynamics, Heat transfer, Dynamics,

LEADERSHIP AND SERVICE

Coordinator of the Industrial Engineering bachelor’s and master’s degree programs,
04-2024 to present

Coordinator of the Computer Science Engineering bachelor’s and master’s degree
programs,04/2021-04/2024

Italian government, Presidency of Ministries, Extraordinary office for earthquake
reconstruction, consultant for energy systems and applications, 2024 to present

Italian government, Senate of the Republic, consultant for energy systems and
applications, 01/2023-12/2023

PROFESSIONAL EXPERIENCE

UNIVERSITY OF ECAMPUS Novedrate, Italy
Associate Professor, Dep of Theoretical and Applied Sciences (DISTA) 07/2014-Present

Coordinated undergraduate and master’s programs in engineering education. Led curriculum
planning, quality assurance, and academic strategy alignment as Course Coordinator. Supported
100% accreditation renewal through effective program governance.

Designed and delivered full-time courses in Mechanical Plants, Quality Control, Logistics 4.0.
Environmental Energy, Integrated applied research and industry trends to enhance student
learning outcomes.

Promoted and secured competitive research funding through public-private partnerships and
grant proposals. Advanced university research profile in industrial engineering.

Conducted advanced research on CO: pipeline transport technologies, in collaboration with
Saipem Spa, focusing on impurity impacts, thermodynamic behavior, and flow properties.
Delivered technical insights for stable pipeline operation, including hydrate risk and corrosion
potential due to free water formation.

Defined pre-commissioning and commissioning procedures for CO- pipelines in collaboration
with Saipem Spa. Recommended depressurization configurations under low-temperature
conditions and assessed pipeline behavior during depressurization.



Performed ductile fracture propagation and leakage detection system analysis to enhance
pipeline safety and integrity in collaboration with Saipem Spa.

Developed decommissioning strategies for offshore oil platforms, supporting sustainable end-of-
life asset management in collaboration with ENI Spa.

Led economic and environmental assessments of a SAGD oil recovery facility in collaboration
with Saipem Spa. Provided sustainability-focused optimization for Canadian oil sands extraction.

Designed and validated a simulation model for multiphase flow in choke valves, accurately
predicting two- and three-phase flow regimes using ENI Spa field data.

Engineered and implemented an experimental two-phase flow loop for component testing and
performance optimization (in collaboration with SAIPEM Spa).

Created mathematical models for air drying simulation in pipelines and multiphase vessel
blowdown of hydrocarbons, contributing to safe and efficient hydrocarbon system operation (in
collaboration with SAIPEM Spa).

Invented and developed an innovative system for the disassembly and recycling of photovoltaic
panels, supporting circular economy practices in collaboration with Enel Green Power Spa.

Led feasibility analyses for biomass energy plants, including technical, economic, and
environmental evaluations (in collaboration with Municipality of Castelfidardo). Designed a
pilot plant to convert biomass from public green maintenance into renewable energy.

Member of the Editorial Board of Energies (MDPI), Current Chinese Science, and permanent
Editorial Board Member of the Elsevier journal Petroleum, contributing to the peer-review
process and scientific advancement in energy and environmental research.

Served as Scientific Committee Member of the 19th Conference on Sustainable Development of
Energy, Water and Environment Systems (SDEWES), held in Rome, September 8—12, 2024.
Supported the promotion of sustainable development strategies through resource-efficient
technologies and knowledge-based policy innovation.

Appointed Scientific Committee Member of the 20th SDEWES Conference, held in Dubrovnik
starting September 15, 2024, continuing to support international dialogue on sustainability in
energy, water, and environmental systems.

Invited as a Keynote Speaker at WSESA-2025, the World Summit on Environmental Science
and Applications, contributing to global discussions on innovation and collaboration to address
critical environmental challenges.

Served as a member of the Biomass Panel Steering Committee of the European Technology
Platform on Renewable Heating and Cooling (RHC-Platform). Contributed to strategic planning



and policy development for the advancement of renewable biomass technologies in the heating
and cooling sectors across Europe.

PRESIDENCY OF MINISTRIES, EXTRAORDINARY OFFICE FOR
EARTHQUAKE RECONSTRUCTION Rome, Italy
Consultant, Office of Sisma 2016 recostruction 01/2024 -Present

Provided expert consultancy for the Sisma 2016 Earthquake Reconstruction Project. Delivered
regulatory analysis and eco-sustainability assessments to ensure environmental compliance.

Evaluated and proposed high-efficiency energy solutions with minimal environmental impact for
post-disaster redevelopment efforts.

Identified renewable energy funding incentives and promoted energy communities to support
long-term local energy resilience and sustainability.

CATHOLIC UNIVERSITY OF AMERICA

Visiting Professor, Mechanical Engineering Department Washington DC, USA
26/06/2017-05/08/2017

01/07/2018-31/07/2019

2017- Supported the organization and served as member of the technical committee of the 1st
International Workshop "The Challenges of Climate Change,"” hosted by the Engineering Center
for the Care of the Earth (ECCE) at the School of Engineering, The Catholic University of
America. Contributed to scientific programming and speaker coordination, supporting
international collaboration on climate resilience and sustainable engineering solutions.

2019- Supported the organization and served as member of the technical committee of the 2nd
International Workshop “Costal Resilience Challenges”, hosted by the Engineering Center for
the Care of the Earth (ECCE) at the School of Engineering, The Catholic University of America.
Contributed to scientific programming and speaker coordination, supporting international
collaboration on climate resilience and sustainable engineering solutions.

2019- Served as a member of the scientific committee for the //th International Conference on
Climate Change: Impacts and Responses, held at the Pryzbyla Center, The Catholic University
of America, Washington, D.C., April 16—18, 2019. Supported the review and selection of
scientific contributions, promoting high-impact research on climate change adaptation and
mitigation strategies.



2019-Principal Investigator for a project funded by the U.S. government agency Architect of
the Capitol (AOC), aimed at assessing the structural integrity and conservation state of the
frescoes inside the President’s Room of the U.S. Capitol. Coordinated an international research
team with partners from university eCampus (Prof. Barbara Marchetti — PI), Universita
Politecnica delle Marche (Prof. Francesco Corvaro), and The Catholic University of America
(Prof. Joseph Vignola, Prof. Diego Turo). Successfully led on-site measurement campaigns using
advanced diagnostic techniques to support long-term preservation strategies for historic

artworks. Production of complete report and presentation of results to the Architect of the

Capitol committee.

NAVAL RESEARCH LABORATORY
Researcher, Experimental Techniques Section Washington DC, USA

01/06/2002-30/04/2003
01/02/2004-31/03/2004

Conducted research on development and optimization of MEMS microsensors for environmental
characterization and art diagnostics. Delivered innovative sensor solutions supporting advanced
monitoring applications during tenure at Naval Research Laboratory.

Led the Italian team in the Capitol Pilot Project, a U.S. Senate—funded study on the use of Laser
Doppler Vibrometry (LDV) for detecting structural defects in artworks. Coordinated a large-
scale diagnostic survey (~700 m?) of frescoes and wall paintings in the U.S. Capitol Building to
identify areas at risk of detachment or delamination.

Recognized with an official award from U.S. Senator Trent Lott on behalf of the U.S. Senate for
outstanding research contributions during tenure at the Naval Research Laboratory. The related
publication

UNIVERSITA’ POLITECNICA DELLE MARCHE
Grant holder Ancona, Italy
01/01/2004-01/01/2010

Served as investigator in multiple European research projects, focusing on innovation in non-
destructive testing, quality control, and sustainability in industrial and conservation fields. Led
cross-disciplinary research teams and delivered impactful results in applied science and
technology.

Led the FP7 project DRYCHECK (Grant Agreement No. 262029), developing an electrical
impedance-based system to monitor and control the drying process in sausages.

Carried out research activities in EU project SENSOCER (GRD1 2001-2004 40008) to develop a
non-contact ultrasonic system for real-time density measurement in green ceramic tiles.



Carried out research activities in on the MONOTONE project (G1RD-CT-2002-2005 00783),
focused on detecting surface texture defects in ceramic tiles using innovative inspection
techniques.

Advanced laser-based vibration measurement methods through project LAVINYA (G6RT-CT-
2002-05093), enhancing the application of laser Doppler vibrometry and full-field techniques.

Carried out research activities in the CAMALEON project (1/03/B/F/PP-154145), developing e-
learning platforms for non-contact measurement techniques and quality control training.

Contributed to sustainable materials research through the DIPP project (COLL-CT-2005-
012609), which developed particleboard panels with improved mechanical performance and
reduced environmental impact.

Carried out research activities in research in the LASERACT project (2005-2008), applying
multitask laser-based non-destructive technologies in cultural heritage conservation diagnostics.

Conducted research within nationally funded projects supported by the Italian Ministry of
University and Research (MIUR), focusing on innovation in logistics, measurement systems, and
diagnostic technologies.

Participated in PRIN 2008 (Prot. 2008YPMXJ3), contributing to the modeling, simulation, and
experimental validation of innovative logistics networks for pharmaceutical management in

public healthcare.

Carried out research in PRIN 2005 on the development and application of experimental and
numerical techniques for the characterization of Micro-Electro-Mechanical Systems (MEMS).

Contributed to PRIN 2002, focusing on the use of electro-optical measurement techniques for the
diagnostics of structural components.

TECHNICAL SKILLS

Simapro software for LCA analysis, Laser doppler vibrometry measurement and data processing,
Particle image velocimetry measurements and data processing, Thermal measurements by
thermal camera and data processing, flow-assurance methods and models.

PRESENTATIONS



2024 COP29, side events organized by GSE (Energy Management body of the Italian
government) and during the side events organized by RSE (the Research body of the Italian
government focusing on energy), Baku, Azerbaijan, November 11-22

2023 COP28, side event organized by RSE (the Research body of the Italian government
focusing on energy) at the Italian Pavillon "Albedo for Africa", Dubai, UAE, Novembr 30-
December 13

2022 European Biomass Conference and Exhibition, May 9-22, Online

2022 REST- International Conference on Renewable Energies and Smart Technologies, Tirana,
Albania, July 28-29

2019 11th International Conference on Climate Change: Impacts and Responses, Washington,
D.C., USA; April 16-18

2015 21th ISSAT International Conference on Reliability and Quality in Design, Philadelphia,
Pennsylvania, USA, August 6-8

2014 13th International Conference Multiphase flow in Industrial Plants, Sestri Levante (GE),
Italy, September 17-19

Summer School Francesco Turco, 11-13-September-2013

2012 18th ISSAT International Conference on Reliability and Quality in Design, Boston (MA),
USA, July 26-28

2011 17 th ISSAT International Conference on Reliability and Quality in Design, Vancouver,
Canada, August 4-6

2010 WAMS-The International Workshop on Applied Modeling and Simulation, Buzios, Brasil.
Buzios, Rio de Janeiro, May 5-7

2006 Intl AIVELA Conference on Vibration Measurements by Laser and Noncontact
Techniques

2005 6th International Conference on Vibration Measurement by Laser Technique: Advances
and Applications

2004 16 th World Conference on Non Destructive Testing. Montreal
2004 ISMA 2004. Leuven, Spetember, 20 - 22

2002 Intl AIVELA Conference on Vibration Measurements by Laser and Noncontact
Techniques
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