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KEY RESEARCH TOPICS

DESIGN OF A MODEL-BASED DIAGNOSTIC ALGORITHMS FOR SOFC SYSTEMS

Objective &

Innovation

Develop a model-based diagnostic algorithm based on heuristic knowledge,
measurements and physical modelling for on-board diagnosis of SOFC systems.
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Polverino P., Pianese C., Sorrentino M., Marra D., Model-based development of a fault signature matrix to improve solid oxide fuel cell systems on-site diagnosis, Journal of Power Sources 280 (2015) 320-338.

POLVERINO P. - DESIGN, CONTROL AND DIAGNOSTICS OF HYDROGEN-BASED ENERGY SYSTEMS.

© University of Salerno, E vietata la copia e la riproduzione dei contenuti e immagini in qualsiasi forma.




KEY RESEARCH TOPICS

DESIGN AN EIS-BASED DIAGNOSTIC ALGORITHMS FOR PEMFC and rSOC

Objective &

Innovation

Design an EIS-based diagnostic algorithm through Equivalent Circuit Modelling with
automatic parameters identification for on-board diagnostic of PEMFC and rSOC.
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Petrone R., Pianese C., Polverino P., Sorrentino M., Method and Apparatus for Monitoring and Diagnosing Electrochemical Devices based on Automatic Electrochemical Impedance Identification (2016) International Publication Number WO

2016/071801, PCT/IB2015/058258.
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KEY RESEARCH TOPICS

DESIGN A DEGRADATION-AWARE PROGNOSTICS AND CONTROL ALGORITHM FOR PEMFC SYSTEMS

o)) Develop through multiscale modelling approach a simplified degradation model to design a |
UULMEULDIEN  degradation-aware algorithm for on-board prognostics and control applications on PEMFC systems. pum‘f’m"‘mm
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Polverino P., Pianese C., Model-based prognostic algorithm for online RUL estimation of PEMFCs, Proceedings of the 2016 3rd Conference on Control and Fault-Tolerant Systems (SysTol 2016), Barcelona, Spain, Sept. 7-9, 2016, pp. 599-604.

Polverino P., Pianese C., Control algorithm design for degradation mitigation and lifetime improvement of Polymer Electrolyte Membrane Fuel Cells, Energy Procedia 142 (2017) 1706-1713.
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KEY RESEARCH TOPICS

SOFC PERFORMANCE IMPROVEMENT THROUGH INNOVATIVE PRODUCTION PROCESS 1/2
NeSC\
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Innovation interdiffusion due to the 700-900°C typical operation temperatures. g
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Coppola N., Rehman HSU, Carapella G., Polverino P., Montinaro D. Martinelli F., Granata V., Galdi A., Maritato L. Pianese C., "Large area solid oxide fuel cells with room temperature sputtered barrier layers: Role of the layer thickness and

uniformity in the enhancement of the electrochemical performances and durability”, International Journal of Hydrogen Energy 48 (2023) 30120-30131. DOI: 10.1016/j.ijhydene.2023.04.170.
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KEY RESEARCH TOPICS

SOFC PERFORMANCE IMPROVEMENT THROUGH INNOVATIVE PRODUCTION PROCESS 2/2

ey Assessment of GDC layer thickness uniformity and scalability of the room temperature Sputtering process g
UULELTLES  for large (around 100 cm?) cells. —

METHODOLOGY COMPARISON NEW EXPERIMENTAL EQUIPMENT LABORATORY INSTALLATION
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Coppola N., Morel B., Carapella G., Montinaro D., Galdi A., Rehman HSU, Polverino P., Pianese C., Mougin J., Maritato L., “Comparison of the Electrochemical Performances of Solid Oxide Fuel Cells with Sputtered Thin Barrier Layers Fueled by
Hydrogen or Ammonia”, Crystals 13 (2023) 1040. DOI 10.3390/cryst13071040.
| |

POLVERINO P. - DESIGN, CONTROL AND DIAGNOSTICS OF HYDROGEN-BASED ENERGY SYSTEMS. 9/19

© University of Salerno, E vietata la copia e la riproduzione dei contenuti e immagini in qualsiasi forma.




KEY RESEARCH TOPICS

HYDROGEN AS FUEL ADDITIVE IN ICE

Objective &

Innovation

Investigate the energetic effectiveness of on-board production of oxy-hydrogen for usage as fuel additive in internal
combustion engines for fuel consumption reduction.
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Polverino P., D'Aniello F., Arsie I., Pianese C., Study of the energetic needs for the on-board production of Oxy-Hydrogen as fuel additive in internal combustion engines, Energy Conversion and Management 179 (2019) 114-131
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KEY RESEARCH TOPICS

HYDROGEN HYBRID VVEHICLE ACTIVITIES

From design to supervisory control algorithms

3

O 00
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Cervone, Davide, et al. Modelling of a Hybrid Quadricycle (L6e vehicle) Equipped with Hydrogen Fueled ICE Range Extender and Performance Analysis on Stochastic Drive Cycles Generated from RDE Profile. SAE Technical Paper, 2023

POLVERINO P. - DESIGN, CONTROL AND DIAGNOSTICS OF HYDROGEN-BASED ENERGY SYSTEMS.

© University of Salerno, E vietata la copia e la riproduzione dei contenuti e immagini in qualsiasi forma.

11/19




KEY RESEARCH TOPICS

Supervisory control strategies development

Causal approach (Rule-based) Non causal approaches

Objective: controlling battery power to guarantee Objective: find the SOC profile that minimizes fuel
SOC rate with simple rules. consumption according to costraints
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Donatantonio, Fabrizio, et al. Novel Approaches for Energy Management Strategies of Hybrid Electric Vehicles and Comparison with Conventional Solutions. Energies, 2022, 15.6: 1972.
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KEY RESEARCH TOPICS

Hydrogen-fed telecom tower

An optimization procedure has been carried out to assess the optimal design and year-through energy management of a
renewables and hydrogen-based microgrid considering both on-grid and off-grid scenarios.
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Aliberti, P., Sorrentino, M., Califano, M., Pianese, C., Capozucca, L., Cristiani, L., Lops, G., Mancini, R. Modelling Methodologies to Design and Control Renewables and Hydrogen-Based Telecom Towers Power Supply Systems. Energies, 16, 6316. 2023. https://doi.org/10.3390/en16176316.
. . |
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KEY RESEARCH TOPICS

FCH aircraft design and control
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Sorrentino, M., Sparano, M., Troiano, G., Cerino, G., Piscopo, G., Basaglia, M., Pianese, C., 2023, The future technological potential of hydrogen fuel cell systems for aviation and preliminary co-design of a hybrid regional aircraft
powertrain through a mathematical tool, Energy Conversion and Management, vol. 281, p. 116822, 2023.
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KEY RESEARCH TOPICS
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Research activities
Obijectives The research activities will be performed both at
LYRICA aims to study, design and analyze component-level, by means of numerical and
innovative marine propulsion systems, based on experimental investigations, and at system-level by
modified engines and fuel cells fed by liquid means of numerical approaches.
hydrogen carriers like methanol and ammonia. The simulations will regard the marine engines, the

fuel cells units and the fuel processing systems.
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The SPHERA project investigates an innovative, unique, and smart platform to produce green H2. The main
project concept is based on combining ultrasound power with heterogeneous photocatalysis in a single
process unit powered only by renewable energy. In this regard, SPHERA will explore the potential of
ultrasound technologies to engender hydrogen by mechanical stimulation of water using ultrasonic waves
(20—1000kHz) and to address the main critical issues of photocatalysis pathway, represented by the lack of
solar sensitivity and lower efficiency, especially in terms of H2 production.
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