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Prof. Dr. Ing. Giacomo Bruno Azzurro Persico

Born in Cremona, Italy, August 22, 1978

Associate Professor of Fluid-Machines at Politecnico di Milano, Italy

Education :

Laurea (Master of Science equivalent) in Mechanical Engineering at Politecnico di Milano, Italy, December
19, 2002. Score: 100/100 cum laude. Winner of the Award “Prof. Ottorino Sesini” for the best graduated
student in Mechanical Engineering at Politecnico di Milano for the Academic Year 2001-02. .

PhD in Energy at Politecnico di Milano, Italy, May 19, 2006. Evaluation: with honors. Ph.D. Thesis
title: “Unsteady aerodynamic stator-rotor interaction in high pressure turbines”. Ph.D. Thesis published
by the Von Karman Institute for Fluid Dynamics in 2007 (ISBN 978-2-930389-26-5)

Academic Career:

Research fellow at Politecnico di Milano between April 2003 and December 2008.

Assistant Professor of Fluid-Machines at Politecnico di Milano between December 2008 and April 2015

Associate Professor of Fluid-Machines at Politecnico di Milano since April 2015

National scientific qualification to practice as Full Professor for the Competition Sector 09/C1 ’Macchine
e Sistemi per l’Energia e l’Ambiente’, since July 2018.

Publications:

Author of more than 150 publications, including:

� 58 Journal Papers

� 1 Book published by an International Institution (Von Karman Institute for Fluid Dynamics)

� 7 Book Chapters

� 71 Papers published in Proceedings of International Conferences

The Scopus database reports 1461 citations and an h-index of 22

The Google Scholar database reports 1978 citations and an h-index of 27

Awards:

Best Paper Award, ASME Turbo Expo 2019, IGTI Wind Energy Committee, for the paper “Assessing
the Sensitivity of Stall-regulated Wind Turbine Power to Blade Design Using High-fidelity CFD”

Best Paper Award, ASME Turbo Expo 2019, IGTI Supercritical CO2 Power Systems Committee, for the
paper “The Role of Turbomachinery Performance in the Optimization of Supercritical Carbon Dioxide
Power Systems”

Funded Research Responsibility:

Winner of one EU-H2020 Research Grant as Principal Investigator (for the Politecnico di Milano unit)

Scientific Responsible of more than 20 contracts with Companies (for a total funding exceeding 1 Me)

Participant to 3 National and 2 European Research Projects
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Scientific Profile

The scientific activity of Prof. Persico is focused on the Fluid Dynamics of Turbomachinery. It can be
summarized in four main areas of research, which include the development of experimental, numerical,
and design techniques as well as the study of turbomachinery aerodynamics for both conventional power
systems (i.e., steam and gas turbines) and clean/non-conventional applications (i.e., wind turbines, ORC
turbines, supercritical CO2 turbomachinery, micro-turbines).

a) Experimental and computational investigation of the stator-rotor interaction turbomachines

Prof. Persico studied the stator-rotor interaction in high-pressure turbines at the Politecnico di Milano
(Italy), at the Von Karman Institute for Fluid Dynamics (Belgium), and at the Technische Universitat Graz
(Austria). In the frame of this research a CFD model for computing the unsteady flow in turbine stages
was also developed. The analysis highlighted the unsteady evolution of secondary flows, the influence
of the axial gap, the effects of shocks, the relevance of stator-stator clocking, and the character of blade
aerodynamic forcing. The achievements of this research line led to the participation to the European
Project RECORD in the field of aero-acoustics. The approach was applied to the study of the impeller-
diffuser interaction in centrifugal compressors, in both research test-rigs and industrial test-benches.

b) Development of fast-response measurement techniques

Prof. Persico has contributed to the design and development of several Fast Response Aerodynamic
Pressure Probes (FRAPP) for unsteady flow measurements in turbomachinery (80 kHz promptness). The
FRAPP technique was engineered for routine application in industrial test benches and foreign research
institutions. Fast-response micro-thermocouple probes were also developed in the frame of the RECORD
project (400 Hz promptness). Hot wire probes were applied in the frame of wind turbine research,
developing novel data-reduction techniques for the investigation of flow unsteadiness in turbine wakes.

c) Development of tools for turbomachinery design, optimization, and uncertainty quantification

Prof. Persico has launched a research line on the development of design tools for turbomachinery. The
methodology consists in a hierarchy of in-house developed codes of progressively growing complexity:
a mean-line preliminary design code (zTurbo), a novel CFD-based throughflow code (TzFlow), and a
CFD-based package (FORMA) for the shape-optimization and the uncertainty quantification analysis
of turbomachinery cascades and stages. The codes feature a Look-up Table approach to simulate the
flow of fluids characterized by arbitrary equations of state. The design technique has been applied to
non-conventional centrifugal turbines and supersonic axial turbines for ORC, and to air-pressure driven
micro-turbines featuring very high-load impulse configurations, as well as to conventional high-pressure
steam turbines. These techniques have been recently applied for the design of novel turbomachinery
working with supercritical CO2 (which has led to an award-winning paper at ASME Turbo Expo 2019).

d) Experimental and computational investigation of wind turbine wakes and performance

Prof. Persico developed a specific expertise in the research of Vertical Axis Wind Turbines (VAWT). He
has investigated the performance and wake development of three different VAWTs of both H-shaped and
Troposkien architecture, in the frame of a PRIN2009 and the EU-DeepWind Research Grants, performing
experimental campaigns in the large-scale wind tunnel of the Politecnico di Milano. This study has also
provided a comparison between different VAWT configurations, including one of the very first experimental
characterizations of Troposkien VAWTs in a controlled environment. This experimental activity triggered
several collaborations oriented to simulation code validation, on engineering methods (with University of
Florence), on vortex methods (with the TU-Berlin), on CFD (with Bergamo and Florence Universities).
New research lines have been activated in the last two years on horizontal-axis rotors, considering compu-
tational studies on stall-regulated turbines for mini-generation (which has led to an award-winning paper
at ASME Turbo Expo 2019) and on large-scale floating off-shore wind turbines featuring pitching-tower
motion. This latter activity was partially funded by an HPC-Europa3 Grant won together with Prof.
Campobasso of the Lancaster University.
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Competitive Research Grants

� PRIN 2007 (National level): “Sviluppo e sperimentazione di tecniche di misura per flussi transonici
in presenza di effetti di gas reale” (as participant)

� PRIN 2009 (National level): “Rilievo sperimentale del campo di moto tempovariante in prossimitá
di un aerogeneratore ad asse verticale” (as participant)

� Regione Lombardia 2010 (Regional level): “Ottimizzazione di tecnologie a fluido organico per lo
sfruttamento di sorgenti energetiche a bassa/media temperatura” (as participant)

� FP7-EU Project 2013: “RECORD (Research on Core Noise Reduction)” (as participant)

� H2020-EU Project 2019: “HPC-Europa3: Capturing the flow physics of Floating Offshore Wind
Turbine unsteady aerodynamics with high-fidelity Computational Fluid Dynamics and assessing the
reliability of present engineering codes for their design” (as participant)

� H2020-EU Project 2021: “CO2OLHEAT (Supercritical CO2 Power Cycles Demonstration in Op-
erational Environment Locally Valorising Industrial Waste Heat)” (as scientific responsible for the
Politecnico di Milano research unit)

Institutional Roles in University

� Member of the Faculty Board for the PhD Program STEN (Energy and Nuclear Science and Tech-
nology) since May 2020

� Member of the ’Giunta’ (Board) of the Energy Department as representative of Assistant Professors
between May 2013 and April 2015

Teaching Activity

� Professor of the course “Macchine” (Fluid Machines), 9 CFU, Bachelor of Science degree in Mechan-
ical Engineering, Politecnico di Milano, for the A.Y. 2014/2015 - present

� Professor of the course “Modeling techniques for fluid-machines”, 6 CFU, Master of Science degree
in Mechanical Engineering, Politecnico di Milano, for the A.Y. 2016/2017 and the A.Y. 2019/20

� Professor of the Ph.D. course “Advanced Measurement Methods” (course director Prof. Cozzi), 1
(out of a total of 5) CFU, Doctorate in Energy and Nuclear Science and Technology, Politecnico di
Milano, for the A.Ys. 2016/2017 - present

� Professor of the course “Tecniche di modellazione delle macchine a fluido” (Modeling techniques
for the simulation of thermal machines systems), 6 CFU, Master of Science degree in Mechanical
Engineering, Politecnico di Milano, for the A.Y. 2013/2014

� Professor of the course “Fluid-Machines”, 9 CFU offered in English language, Bachelor of Science
degree in Mechanical Engineering, Politecnico di Milano, for the A.Ys. 2009/2010 - 2013/2014.

� Professor of the course “Sistemi Enegetici” (Energetics systems), 5 CFU, Bachelor of Science degree
in Management and Production Engineering, Politecnico di Milano, for the A.Ys. 2011/2012 -
2013/2014.

Milan, October 29, 2021 Giacomo Bruno Azzurro Persico
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