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Breda Sebastiano

Birth Date 26 September 1988 | Citizenship Italian

Researcher
Post-Doc Researcher — Internal Combustion Engines Research Group

Department of Engineering ‘Enzo Ferrari’ — University of Modena and Reggio Emilia
Via Vivarelli 10, 41125 MODENA MO (ltaly)

Senior CFD Analyst
R&D CFD SRL
CFD simulations of reacting flows in internal combustion engines (combustion, knock, emissions)

Supervisor of consulting projects for CFD methodologies development for many automotive
companies (Ferrari, Porsche, Audi, Daimler).

Supervisor of research and development activities on the CFD modelling of alternative fuels trough
master thesis projects in cooperation with the University of Modena and Reggio Emilia

Consultant
R&D CFD SRL (Spin-Off of the University of Modena and Reggio Emilia)

PhD Student

University of Modena e Reggio Emilia (Department of Engineering "Enzo Ferrari"), Modena

Phd Title (cum laude): 23/03/2018

Phd Thesis: " Assessment of the performance of CFD methods to predict cycle resolved knocking
events and knock statistics in internal combustion engines "

Advisor: Prof. Stefano Fontanesi

Master degree in automotive engineering

University of Modena e Reggio Emilia ( Department of Engineering “Enzo Ferrari’), Modena

Grade: 110/110

Thesis (in cooperation with Ferrari SPA): "Influence of the bore to stroke ratio on the specific
performance of high-power density internal combustion engines: a CFD 1D and 3D study.

Advisor: Prof. Stefano Fontanesi

Bachelor degree in mechanical engineering

University of Modena e Reggio Emilia, Modena
Grade: 98/110

Bachelor thesis (in cooperation with VM Motori): " CFD 3D Simulation of the urea thermolysis in a
SCR system for automotive application”
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ACADEMIC ACTIVITIES
National Academic

Qualification

Teaching Experience

Thesis
Research fields

Publication Indices

(source Scopus, 25/06/2025)

Academic and Industrial
cooperations

Reviewer

Awards
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2025

Curriculum Vitae di Sebastiano Breda

25/06/2025

Advisor: Dott. Ing. Simone Malaguti

National Academic Qualification as Associate Professor (art. 16 L. 240/2010 -
SETTORECONCORSUALE 09/C1, MACCHINE E SISTEMI PER L'ENERGIAE
L'AMBIENTE) from 06/06/2023

AA 2023/2024: Course in “Macchine e sistemi energetici”, Bachelor degree in
Mechanical Engineering

AA 2023/2024, 2024/2025: Course of “Simulazione fluidodinamica dei sistemi
propulsivi’, Master degree in “automotive engineering”

AA2024/2025: Course “Design and Modelling of High-Performance Propulsion
Systems”, Master degree in “Advanced Automotive Engineering”

Advisor of more than 10 master thesis projects in automotive engineering
Numerical simulation of turbulent reacting flows in internal combustion engines
Numerical simulation of in-cylinder processes in internal combustion engines
Development of models for spark-ignition simulation, turbulent combustion and abnormal
combustion prediction (engine knock) for 3D CFD codes

e  Publications: 45 (20 on international journals)

o (Citations: 818
H-index: 18

e CNR-STEMS

e  Ferrari, Scuderia Ferrari, Audi, Daimler, Porsche, Wartsila, GM

e  SAE Intemational Journals and Conference Proceedings

e Energies

e  Excellence in Oral Presentation — SAE WCX World Congress 2017 (Detroit)

e  Award for National and International Research 2017 — University of Modena e Reggio Emilia

|

1. BredaS., Magnani M., Martino M., Fontanesi S., Postrioti L., “Experimental and numerical
characterization of a single-hole LPDI Hydrogen injector: identification of a suitable inert
replacement for Hydrogen jet studies”, Fuel, Volume 399, 2025, doi:
10.1016/j.fuel.2025.135626

2. Breda$S., Patrizi V., Bemi S., Tonelli R., et al., “Computational study of injector cap design for
optimized mixing and combustion in a high-performance DI hydrogen engine”, Interational
Journal of Hydrogen Energy, Volume 138, Pages 129 — 150, 2025, doi:
10.1016/.ijhydene.2025.05.085

3. Sfriso S., Bemi F., Breda S., Fontanesi S., et al., “3D-CFD Simulations of H2 ICEs: A
Preliminary Evaluation of a Laminar Flame Speed Correction for Thermo-Diffusive
Instability”, SAE Technical Paper 2024-32-0074, 2025, doi: https://doi.org/10.4271/2024-32-
0074

4. Martoccia L., Antetomaso C., Merola S. S., Marra C., Breda S., et al., “Effects of Cell Design
Improvement on an Automotive PEMFC System,” SAE Technical Paper 2025-01-8549,
2025, doi:10.4271/2025-01-8549.

5.  Madia M., Vaccari M., Dalseno L., Cicalese G., Breda S., et al., “Assessment of Knock

Tendency in a Hydrogen-Fuelled High-Performance Internal Combustion Engine: A
Chemistry-Based Numerical Study,” SAE Technical Paper 2025-01-8429, 2025,
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doi:10.4271/2025-01-8429

Marini A., Volza A., Baudone A., Mattarelli E., Breda S., et al., “Numerical Study of the
Hydrogen/Air Mixing in a High Performance 2 Stroke Opposed Piston Engine,” SAE
Technical Paper 2025-01-8365, 2025, doi:10.4271/2025-01-8365

Pavan N., Cicalese G., Gestri L., Breda S., et al., “Effects of Jet Caps on Hydrogen
Piezoelectric Injectors for DI Applications: Experiments and 3D-CFD Simulations”, SAE
Technical Paper 2025-01-8454, 2025, doi:10.4271/2025-01-8454

Sfriso S., Bemi F., Fontanesi S., Breda S., et al., “Combination of G-Equation and Detailed
Chemistry: An application to 3D-CFD hydrogen combustion simulations to predict NOx
emissions in reciprocating internal combustion engines”, International Journal of Hydrogen
Energy, Volume 89, Pages 161 — 176, 4 November 2024,
doi:10.1016/.ijhydene.2024.09.252

d'Adamo A., Martoccia L., Berni F., and Breda S., “An analytical methodology to maximize
the fuel cells system efficiency using optimal cathodic pressure and flow rate”, International
Journal of Hydrogen Energy, Volume 87, Pages 159 — 170, 18 October 2024,
doi:10.1016/j.ijhydene.2024.09.018

Postrioti, L., Martino, M., Fontanesi, S., Breda, S. et al., “Experimental and Numerical
Momentum Flux Analysis of Jets from a Hydrogen Injector,” SAE Technical Paper 2024-01-
2616, 2024, doi:10.4271/2024-01-2616.

Sfriso, S., Bemi, F., Breda, S., Fontanesi, S. et al., “Proposal and Validation of 3D-CFD
Framework for Ultra-Lean Hydrogen Combustion in ICEs,” SAE Technical Paper 2024-01-
2685, 2024, doi:10.4271/2024-01-2685.

Fontanesi, S., Shamsudheen, F.A., Gonzalez, E.G., Borghi, M., Breda, S., “ Impact of fuel
surrogate formulation on the prediction of knock statistics in a single cylinder GDI engine”,
International Journal of Engine Research, 2024, 25(3), pp. 405423, doi:
10.1177/14680874231195742

S. J. Baker; X. H. Fang; A. Barbato; S. Breda; M. Magnani; S. Fontanesi; F. C. P. Leach; M.
H. Davy; “ Extracting vector magnitudes of dominant structures in a cyclic engine flow with
dimensionality reduction”; Physics of Fluids 36, 025131 (2024); doi:10.1063/5.0189368
D'Orrico, F., Cicalese, G., Breda, S., Fontanesi, S. et al., “Predictive 3D-CFD Model for the
Analysis of the Development of Soot Deposition Layer on Sensor Surfaces,” SAE Technical
Paper 2023-24-0012, 2023, doi:10.4271/2023-24-0012.

Georgitzikis, V., Breda, S., Kalligeros, C., Spitas, V. et al., “Thermodynamic and Tribological
Analysis of an Innovative Mechanism for Reciprocating Machines,” SAE Technical Paper
2023-24-0016, 2023, doi:10.4271/2023-24-0016.

Corda, G., Breda, S., and D'Adamo, A., “A MATLAB/Simulink Model of a PEM Fuel Cell
System Including Ageing Phenomenon,”SAE Technical Paper 2023-24-0148, 2023,
doi:10.4271/2023-24-0148

Corrigan D. J., Di Blasio G., lannello R., Silvestri N., Breda S., et al., * Engine Knock
Detection Methods for Spark Ignition and Prechamber Combustion Systems in a High-
Performance Gasoline Direct Injection Engine”, SAE International Journal of Engines,
Volume 15, Issue 6, 2022, doi: 10.4271/03-15-06-0047

Olcuire, M., lacovano, C., dAdamo, A., Breda S., Lucchini, T.,Fontanesi, S., “Combustion
modelling of turbulent jet ignition in a divided combustion chamber”, Intemational Journal of
Engine Research, 2022, 23(11), pp. 1937—1953, doi:10.1177/14680874211037118

Corrigan, D. J., Breda, S., Fontanesi, S., Mortellaro, F. S., “ Knocking Cylinder Pressure
Data Interpretation for Modern High-Performance Engines-A Computational Fluid Dynamics
Informed Approach”, SAE International Journal of Engines, 2022, 16(2), doi: 10.4271/03-16-
02-0014

Corrigan, D. J., Breda, S., Fontanesi, S., “ A Simple CFD Model for Knocking Cylinder
Pressure Data Interpretation: Part 17, SAE Technical Papers, Issue 2021, SAE 15th
International Conference on Engines and Vehicles, ICE 2021Capiri, doi: 10.4271/2021-24-
0051

Pessina, V., Del Pecchia, M., Breda, S., Dalseno, L., Borghi, M., “Application of the
Sectional Method to Investigate Particle Number and Soot Mass in Ethanol and Gasoline
Fueled Premixed Spark Ignition Engines”, E3S Web of Conferences, 2020, 197, 06009, doi:
10.1051/e3sconf/202019706009

Del Pecchia, M., Sparacino, S., Pessina, V., Fontanesi, S., Breda, S., Irimescu, A., Di lorio,
S., “Development of a Sectional Soot Model Based Methodology for the Prediction of Soot
Engine-Out Emissions in GDI Units”, SAE Technical Papers, Issue 2020, SAE 2020 World
Congress Experience, WCX 2020 Detroit, doi: 10.4271/2020-01-0239

Cicci, F., d'’Adamo, A., Barbato, A., Breda, S., “Comparison of library-based and detailed
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chemistry models for knock prediction in spark-ignition engines”, AIP Conference
Proceedings, 2019, 2191, 020046, doi: 10.1063/1.5138779

Del Pecchia, M., Sparacino, S., Breda, S., Cantore, G., “Validation of a sectional soot model
based on a constant pressure tabulated chemistry approach for PM, PN and PSDF
estimation in a GDI research engine”, AIP Conference Proceedings, 2019, 2191, 020064,
doi: 10.1063/1.5138797

d'’Adamo, A., Breda, S., Bemi, F., Fontanesi, S., “The potential of statistical RANS to predict
knock tendency: Comparison with LES and experiments on a spark-ignition engine”, Applied
Energy, 2019, 249, pp. 126—142, doi: 10.1016/j.apenergy.2019.04.093

Breda S., D'Orrico F., Bemni F., d'Adamo A., Fontanesi S., Irimescu A., Merola S.S.,
“Experimental and numerical study on the adoption of split injection strategies to improve air-
butanol mixture formation in a DISI optical engine”, Fuel, 2019, 243, pp. 104—124, doi:
10.1016/).fuel.2019.01.111

Del Pecchia, M., Breda, S., d'adamo, A., Fontanesi, S., Irimescu, A., Merola, S. S.,
“Development of chemistry-based laminar flame speed correlation for part-load si conditions
and validation in a GDI research engine”, SAE International Journal of Engines, 2018, 11(6),
pp. 715-741, 2018-01-0174, doi: 10.4271/2018-01-0174

D'Adamo, A., Breda, S., Bemi, F., Fontanesi, S., “Understanding the origin of cycle-to-cycle
variation using large-eddy simulation: Similarities and differences between a homogeneous
low-revving speed research engine and a production DI turbocharged engine”, SAE
International Journal of Engines, 2018, 12(1), pp. 45-56, doi: 10.4271/03-12-01-0007

Breda S., dAdamo A., Fontanesi S, et al., “Numerical simulation of gasoline and n-butanol
combustion in an optically accessible research engine”, SAE International Journal of Fuel
and Lubricants, 10(1):32-55, 2017, doi: 10.4271/2017-01-0546

d'’Adamo A, Breda S., laccarino S, et al., “Development of a RANS-Based Knock Model to
Infer the Knock Probability in a Research Spark-Ignition Engine”, SAE International Journal
of Engines, 10(3):722-739, 2017, doi: 10.4271/2017-01-0551

d'Adamo A., Del Pecchia M., Breda S., et al., “Chemistry-Based Laminar Flame Speed
Correlations for a Wide Range of Engine Conditions for Iso-Octane, n-Heptane, Toluene and
Gasoline Surrogate Fuels”, SAE Technical Paper 2017-01-2190, 2017, doi: 10.4271/2017-
01-2190

Breda S., dAdamo A., Fontanesi S., et al., “CFD Optimization of n-Butanol Mixture
Preparation and Combustion in an Research GDI Engine”, SAE Technical Paper 2017-24-
0063, 2017, doi: 10.4271/2017-24-0063

laccarino S., Breda S., dAdamo A, et al., “Numerical simulation and flame analysis of
combustion and knock in a DISI optically accessible research engine”, SAE International
Journal of Engines, 10(2):576-592, 2017, doi: 10.4271/2017-01-0555

d'Adamo, A., Breda, S., Fontanesi, S., Imescu, A., Merola, S. S., Tomatore, C., “ ARANS
knock model to predict the statistical occurrence of engine knock”, Applied Energy, 2017,
191, pp. 251-263, doi: 10.1016/j.apenergy.2017.01.101

d’Adamo A., Breda S., Fontanesi S., et al., “A RANS-based CFD model to predict the
statistical occurrence of knock in spark-ignition engines”, SAE International Journal of
Engines, 9(1):618-630, 2016, doi: 10.4271/2016-01-0581

Breda S., dAdamo A., Fontanesi S., et al., “CFD analysis of combustion and knock in an
optically accessible GDI engine”, SAE International Journal of Engines 9(1):641-656, 2016,
doi: 10.4271/2016-01-0601

Bemi F., Breda S., Lugli M., et al., “A numerical investigation on the potentials of water
injection to increase knock resistance and reduce fuel consumption in highly downsized GDI
engines”, Energy Procedia, 2015, 81, pp. 826—835, doi: 10.1016/j.egypro.2015.12.091

Rinaldini C. A., Breda S., Fontanesi S., “Two-stage turbocharging for the downsizing of SI V-
engines”, Energy Procedia, 2015, 81, pp. 715-722, doi: 10.1016/j.egypro.2015.12.077

Severi E., dAdamo A., Breda S., et al., “Numerical investigation on the effects of bore
reduction in a high performance turbocharged GDI engine. 3D investigation of knock
tendency”, Energy Procedia, 2015, 81, pp. 846-855, doi: 10.1016/j.egypro.2015.12.094

Giovannoni N., Breda S., Paltrinieri S., “CFD Analysis of the Effects of Fuel Composition
and Injection Strategy on Mixture Preparation and Fuel Deposit Formation in a GDI Engine”,
SAE Technical Paper 2015-24-2408, 2015, doi: 10.4271/2015-24-2408
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Bemi F., Breda S., d’Adamo A, et al., “Numerical Investigation on the Effects of
Water/Methanol Injection as Knock Suppressor to Increase the Fuel Efficiency of a Highly
Downsized GDI Engine”, SAE Technical Paper 2015-24-2499, 2015, doi: 10.4271/2015-24-
2499

d’Adamo A., Breda S., Fontanesi S., et al., “LES Modelling of Spark-Ignition Cycle-to-Cycle
Variability on a Highly Downsized DISI Engine”, SAE International Journal of Engines,
Volume 8, Issue 5, 6 September 2015, doi: 10.4271/2015-24-2403

D’Adamo A., Bemi F., Breda S., et al., “A Numerical Investigation on the Potentials of Water
Injection as a Fuel Efficiency Enhancer in Highly Downsized GDI Engines”, SAE Technical
Paper 2015-01-0393, 2015, doi: 10.4271/2015-01-0393

d’Adamo A., Breda S., Cantore G., “Large-eddy simulation of cycle-resolved knock in a
turbocharged Sl engine”, Energy Procedia, 2015, 82, pp. 45,50, doi:
10.1016/j.egypro.2015.11.881

Breda S., Bermi F., dAdamo A, et al., “Effects on knock intensity and specific fuel
consumption of port water/methanol injection in a turbocharged GDI engine: Comparative
analysis”, Energy Procedia, 2015, 82, pp. 96,102, doi: 10.1016/j.egypro.2015.11.888
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