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PERSONAL INFORMATION Fabio Polonara

Dipartimento di Ingegneria Industriale e Scienze Matematiche (DIISM)
Università Politecnica delle Marche (UNIVPM)

Via Brecce Bianche, 60131 Ancona - Italy

www.univpm.it/fabio.polonara

Sex Male | Date of birth 31/10/1955 | Nationality Italian

WORK EXPERIENCE

(from 03/2001 ) Full professor of Thermal Sciences (SSD ING-IND/10)
School of Engineering - Università Politecnica delle Marche (UNIVPM), Via Brecce Bianche, 60131
Ancona - Italy

▪ University professor

University

(from 11/2018 ) Co-ordinator of the Independent Evaluation Unit (Nucleo di Valutazione)
Università Politecnica delle Marche (UNIVPM), Piazza Roma, 22, 60121 Ancona - Italy

▪ Coordinator of the Independent Evaluation Unit

University

(from 1/2015 ) Member of Technical and Economic Assessment Panel (TEAP)
Montreal Protocol - United Nations Environment (UNEP) – Nairobi, Kenya

▪ Expert support to parties of Montreal Protocol

United Nations

(from 1/2015 ) Co-chair of Refrigeration Technical Option Committee (RTOC)
Montreal Protocol - United Nations Environment (UNEP) – Nairobi, Kenya

▪ Expert support to parties of Montreal Protocol

United Nations

(from 5/2014 ) Member of Central Research Commission (CRC)
Free University of Bolzano/Bozen - Italy

▪ Planning and evaluation of research activities

University

(from 12/2012 ) National delegate of Italy by appointment of Ministry of Foreign Affairs
International Institute of Refrigeration (I.I.R.) – Paris, France

▪ National delegate

Scientific research

(from 1/2000 ) Member of Commissions for the appointment of university professor
Università di Bari, Bolzano, Marche, Molise, Napoli Federico II, Padova, Palermo, Perugia, Pisa,
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Roma La Sapienza, Roma3, Sannio, Politecnici di Bari e Torino, Istituto per le Tecnologie della
Costruzione del CNR, Istituto Nazionale di Ricerca Metrologica

▪ Evaluation of appointment candidates

University or Public Research Institutes

(from 11/2012 to 10/2018) Director of Dipartimento di Ingegneria Industriale e Scienze Matematiche
Università Politecnica delle Marche- Via Brecce Bianche – 60131 Ancona, Italy

▪ Director

University

(from 11/2008 to 6/2011) Director of Dipartimento di Energetica
(merged into DIISM on 1/1/2011 according to Law 240/2010)

Università Politecnica delle Marche- Via Brecce Bianche – 60131 Ancona, Italy

▪ Director

University

(from 2/2017 to 2/2020) National coordinator of PRIN2015 project
Project “Clean Heating and Cooling Technologies for an Efficient Smart Grid” (Prot. 20015M8S2PA)”
funded within PRIN2015 framework (Progetti di Ricerca di Interesse Nazionale) by Ministry of
University and Research of Italy

▪ Academic research

University

(from 1/2012 to 12/2019) Vice-president of Commission A2 (liquefaction of gases)
International Institute of Refrigeration – Paris, France

▪ Support to R&D

Scientific research

(from 1/2008 to 12/2011) Vice-president of Commission B2 (thermodynamic and transport properties)
International Institute of Refrigeration – Paris, France

▪ Support to R&D

Scientific research

(from 2003 to 2014) Coordinator of working group for energy planning at Regione Marche
Università Politecnica delle Marche, Via Brecce Bianche – 60131 Ancona, Italy

▪ Coordination of working group preparing the Energy and Environment Regional Plan (PEAR) for
Regione Marche regional Government

Support to Local Government

(from 2006 to 2013) Coordinator of working group for energy planning at Provincia di Ascoli P.
Università Politecnica delle Marche, Via Brecce Bianche – 60131 Ancona, Italy

▪ Coordination of working group preparing the Energy and Environment Provincial Plan (PEAP) for
Provincia di Ascoli Piceno provincial Government

Support to Local Government

(from 11/2001 to 10/2008) Vice-Director of Dipartimento di Energetica
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EDUCATION AND TRAINING

PERSONAL SKILLS

Università Politecnica delle Marche- Via Brecce Bianche – 60131 Ancona, Italy

▪ Vice-Director

University

(from 11/1997 to 2/2001) Associate professor of Thermal Sciences (SSD ING-IND/10)
School of Engineering - Università Politecnica delle Marche (UNIVPM), Via Brecce Bianche, 60131
Ancona - Italy

▪ University professor

University

(from 3/1988 to 10/1997) University researcher of Thermal Sciences
School of Engineering - Università Politecnica delle Marche (UNIVPM), Via Brecce Bianche, 60131
Ancona - Italy

▪ University researcher

University

(from 5/1982 to 10/1984) Mechanical Engineer
Polonara Romano srl, Via Botticelli, 2 – Senigallia (AN), Italy

▪ HVAC design

HVAC installer

(from 1984 to 1987) Doctor of Philosophy (PhD) in Thermal Sciences Replace with EQF
(or other) level if

relevant

Università di Ancona, Via Brecce Bianche 22, 60121 Ancona, Italy

▪ Applied Thermodynamics and Heat Transfer

(from 1974 to 1981) Mechanical Engineering degree Replace with EQF
(or other) level if

relevant

Università di Ancona, Via Brecce Bianche 22, 60121 Ancona, Italy

▪ Mechanical Engineering

(from 1969 to 1974) Maturità Classica Replace with EQF
(or other) level if

relevant

Liceo Classico “G. Petricari” – Senigallia (AN), Italy

▪ Classic studies high school

Mother tongue(s) ITALIAN

Other language(s)

ENGLISH

FRENCH

UNDERSTANDING SPEAKING WRITING

listening reading interaction production

C1 C2 C1 C1 C1

A2 B1 A2 A2 A2
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ADDITIONAL INFORMATION

Job-related skills Teaching activities: Since 1989 he has been teaching university courses in the fields of
Thermal Sciences to students of the Schools of Agriculture, Architecture and Engineering.
Presently he teaches Thermal Sciences to the students of the Mechanical Engineering
undergraduate course and Design of Thermal Systems to the students of the Mechanical
Engineering master course at the School of Engineering of the Università Politecnica delle
Marche
During the years he has been the advisor of over 130 master thesis in Mechanical
Engineering.

Research activities: the research activity focuses on Energetics and Applied
Thermodynamics fields (energy planning at local level, biofuels, fuel cells, demand side
management and energy flexibility, refrigeration and heat pumps, liquefied natural gas) and
on Equilibrium properties of fluids (experimental analysis of thermodynamic properties of
refrigerants and biofuels)
He is member of the editorial board of scientific journal “Energies”
He is reviewer for many scientific journals in the Thermal sciences fields.
He is reviewer of research projects for many international bodies.
He has been the advisor of 15 PhD candidates and 10 post-doc researchers.

Digital skills MS Office package (Excel ecc.) and reporting tools.
Microsoft operative systems.
Thermodynamic simulation tools.

Publications His research activities are documented in more than 220 papers, published on international and
national journals and presented at international and national conferences.

BIBLIOMETRIC INDEXES:
The SCOPUS database, addressed on April 21, 2022, shows the following results: Documents: 130,
Citations: 2912, Hirsch-index: 28
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230) A.Mugnini, G.Coccia, F.Polonara, A.Arteconi
Energy Flexibility as Additional Energy Source in Multi-Energy Systems with District
Cooling
Energies, 14(2),519 - 2021, ISSN: 1996-1073,
DOI: 10.3390/en14020519

229) A.Mugnini, G.Coccia, F.Polonara, A.Arteconi
Performance assessment of data-driven and physical-based models to predict
building energy demand in model predictive controls.
Energies, 13(12),3125 - 2020, ISSN: 1996-1073,
DOI: 10.3390/en13123125

228) G.Coccia, P.D'Agaro, G.Cortella, F.Polonara, A.Arteconi
Demand side management analysis of a supermarket integrated HVAC, refrige-
ration and water loop heat pump system.
Applied Thermal Engineering, vol. 152, p. 543-550, 2019. ISSN: 1359-4311,
DOI: 10.1016/j.applthermaleng.2019.02.101

227) A.Arteconi, A.Mugnini, F.Polonara (2019).
Energy flexible buildings: A methodology for rating the flexibility performance of
buildings with electric heating and cooling systems.
Applied Energy, vol. 251, 2019. ISSN: 0306-2619,
DOI: 10.1016/j.apenergy.2019.113387

226) M.Leporini, A.Terenzi, B.Marchetti, F.Corvaro, F.Polonara (2019).
On the numerical simulation of sand transport in liquid and multiphase pipelines.
Journal of Petroleum Science and Engineering, vol. 175, p. 519-535, 2019.
ISSN: 0920-4105,
DOI: 10.1016/j.petrol.2018.12.057

225) A.Mugnini, G.Coccia, F.Polonara, A.Arteconi
Potential of district cooling systems: A case study on recovering cold energy
from liquefied natural gas vaporization.
Energies, 12(15),3027, 2019. ISSN: 1996-1073,
DOI: 10.3390/en12153027

224) M.Leporini, B.Marchetti, F.Corvaro, F.Polonara
Reconversion of offshore oil and gas platforms into renewable energy sites pro-
duction: Assessment of different scenarios.
Renewable Energy, vol. 135, p. 1121-1132, 2019. ISSN: 0960-1481,
DOI: 10.1016/j.renene.2018.12.073

223) M.Leporini, B.Marchetti, F.Corvaro, G.di Giovine, F.Polonara, A.Terenzi
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Sand transport in multiphase flow mixtures in a horizontal pipeline: An experi-
mental investigation.
Petroleum, vol. 5(2), 2019. ISSN: 2405-6561,
DOI: 10.1016/j.petlm.2018.04.004

222) M.Spitoni, M.Pierantozzi, G.Comodi, F.Polonara, A.Arteconi
Theoretical evaluation and optimization of a cryogenic technology for carbon
dioxide separation and methane liquefaction from biogas.
Journal of Natural Gas Science and Engineering, vol. 62, p. 132-143, 2019.
ISSN: 1875-5100,
DOI: 10.1016/j.jngse.2018.12.007

221) S.Tomassetti, M.Pierantozzi, G.Di Nicola, F.Polonara, J.S.Brown
Vapor-Phase PvTx Measurements of Binary Blends of cis-1,2,3,3,3-
Pentafluoroprop-1-ene + Isobutane and 3,3,3-Trifluoropropene+Isobutane.
Journal of Chemical and Engineering Data, vol. 64(2), p. 688-695, 2019. ISSN:
0021-9568,
DOI: 10.1021/acs.jced.8b00921

220) A.Arteconi, F.Caresana, G.Cesini, G.Comodi, F.Corvaro, V.D’Alessandro, G.Di
Nicola, G.Latini, M.Pacetti, M.Paroncini, G.Passerini, L.Pelagalli, F.Polonara,
R.Ricci
Energy Scenarios for the Future of Mankind.
In: The First Outstanding 50 Years of “Università Politecnica delle Marche”- Re-
search Achievements in Physical Sciences and Engineering. p. 223-246, 2019.
ISBN: 978-303032762-0,
DOI: 10.1007/978-3-030-32762-0_13

219) G.Coccia, A.Arteconi, P.D’Agaro, F.Polonara, G.Cortella
Demand side management of a commercial refrigeration system with cold
thermal energy storage.
Proceedings of XXV International Congress of Refrigeration, Montreal; Canada,
24-30 August 2019,
Article number 1088, p. 2504-2511, ISBN: 978-236215035-7,
DOI: 10.18462/iir.icr.2019.1088

218) A.Lauri, A.Arteconi, L.Casalena, F.Polonara
Energy efficiency in cold store refrigeration systems.
Proceedings of XXV International Congress of Refrigeration, Montreal; Canada,
24-30 August 2019,
Article number 1091, p. 3493-3500, ISBN: 978-236215035-7
DOI: 10.18462/iir.icr.2019.1091

217) A.Arteconi, D.Fiaschi, L.Cioccolanti, C.M.Bartolini, F.Polonara
Liquefied natural gas cold recovery for heavy-duty vehicles smart management.
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Proceedings of XXV International Congress of Refrigeration, Montreal; Canada,
24-30 August 2019,
Article number 1067, p. 415-421, ISBN: 978-236215035-7
DOI: 10.18462/iir.icr.2019.1067

216) A.Mugnini, A.Arteconi, F.Polonara
Quantification of energy flexibility from air conditioning of residential buildings.
Proceedings of XXV International Congress of Refrigeration, Montreal; Canada,
24-30 August 2019,
Article number 1046, p. 4997-5005, ISBN: 978-236215035-7,
DOI: 10.18462/iir.icr.2019.0966

215) B. Marchetti, F. Corvaro, G. Giacchetta, F. Polonara, R. Cocci Grifoni, M. Leporini,
Double Green Process: a low environmental impact method for recycling of
CdTe, a-Si and CIS/CIGS thin-film photovoltaic modules,
International Journal of Sustainable Engineering, 2018
DOI: 10.1080/19397038.2018.1424963

214) L. Cioccolanti, A. Arteconi, C.M. Bartolini, F. Polonara,
Innovative coupling of cogeneration units with fire tube boilers: Thermo-fluid
dynamics of the fire tubes,
Journal of Physics: Conference Series, 2017, Vol. 923(1), 012041
DOI: 10.1088/1742-6596/923/1/012041

213) M. Leporini, A. Terenzi, B. Marchetti, G. Giacchetta, F. Polonara, F. Corvaro, R.
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lations of LPG pipeline systems,
Journal of Physics: Conference Series, 2017, Vol. 923(1), 012023
DOI: 10.1088/1742-6596/923/1/012023

212) F. Polonara, L. J.M. Kuijpers, R. A. Peixoto,
Potential impacts of the Montreal Protocol Kigali Amendment to the choice of
refrigerant alternatives,
International Journal of Heat and Technology, Volume 35, Special Issue 1, Sep-
tember 2017, S1-S8,
DOI: 10.18280/ijht.35Sp0101

211) A. Arteconi, F. Polonara,
Demand side management in refrigeration applications,
International Journal of Heat and Technology, Volume 35, Special Issue 1, Sep-
tember 2017, S58-S63,
DOI: 10.18280/ijht.35Sp0108

210) A. Arteconi, M. Spitoni, F. Polonara, F. Spigarelli,
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The feasibility of liquid biomethane as alternative fuel: a comparison between
European and Chinese markets,
International Journal of Ambient Energy, 2017, Vol 38(5), pp481-488
DOI: 10.1080/01430750.2016.1191040

209) F. Corvaro, M. Benucci, B. Marchetti, R. Cocci Grifoni, F. Polonara,
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radiator,
International Journal of Fluid Mechanics Research, 2017, Vol. 44(5), pp. 409-425
DOI: 10.1615/InterJFluidMechRes.2017018766

208) A. Arteconi, E. Ciarrocchi, Q. Pan, F. Carducci, G. Comodi, F. Polonara, R. Wang,
Thermal energy storage coupled with PV panels for demand side management
of industrial building cooling loads,
Applied Energy, Volume 185, January 2017, 1984-1993
DOI: 10.1016/j.apenergy.2016.01.025

207) E. Ciarrocchi, A. Arteconi, X. Zheng, F. Polonara, R. Wang,
Assessment of the Energy Performance of an Air Source Heat Pump by Re-
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Energy Procedia, Volume 105, 2017, Pages 439-444,
8th International Conference on Applied Energy, ICAE 2016; Beijing; China; Oc-
tober 2016
DOI: 10.1016/j.egypro.2017.03.338

206) J.S. Brown, G. Coccia, G. Di Nicola, M. Pierantozzi, F. Polonara,
Vapor Phase PvTx Measurements of Binary Blends of 2,3,3,3-Tetrafluoroprop-1-
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Journal of Chemical and Engineering Data, Volume 61, Issue 9, 8 September
2016, Pages 3346-3354
DOI: 10.1021/acs.jced.6b00396

205) C. Brandoni, B. Marchetti, G. Ciriachi, F. Polonara, M. Leporini,
The impact of renewable energy systems on local sustainability
International Journal of Productivity and Quality Management, Volume 18, Issue
2-3, 2016, Pages 385-402
DOI: 10.1504/IJPQM.2016.076716

204) M. Spitoni, X. Xiong, A. Arteconi, C.M. Bartolini, F. Polonara, W. Lin,
Biogas purification and liquefaction by means of a criogenic upgrading process
Refrigeration Science and Technology, Volume 22-25-June-2016, 2016, Pages
107-115, 1st International Conference IIR of Cryogenics and Refrigeration
Technology, Bucharest, Romania, ICCRT 2016
DOI: 10.18462/IIR.ICCRT.2016.0015

203) F.Piscaglia, A.Blasi, S. Del Moro, F. Polonara, A. Arteconi, L. Zanarelli, A. Renzulli,
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Monitoring of a vertical borehole ground-coupled heat pump system: A case
study from a marly-limestone heat reservoir (Urbino, Central Italy)
Geothermics, Volume 62, July 2016, pp. 61-69
DOI: 10.1016/j.geothermics.2016.02.008

202) A. Arteconi, M. Spitoni, F. Polonara,
The feasibility of liquid biogas (LBG) in Italy,
Proceedings of 24th International Congress of Refrigeration, August 16-22,
2015, Yokohama, Japan, paper 504

201) A. Arteconi, G. Ciriachi, M. Acar, N. Bilgin, F. Polonara,
Analysis of an ejector vapour compression cycle for household refrigerator,
Proceedings of 24th International Congress of Refrigeration, August 16-22,
2015, Yokohama, Japan, paper 471

200) A. Arteconi, J. Xu, E. Ciarrocchi, L. Paciello, G. Comodi, F. Polonara, Wang. R.,
Demand Side Management of a Building Summer Cooling Load by Means of a
Thermal Energy Storage
Energy Procedia, Volume 75, 2015, Pages 3277-3283,
7th International Conference on Applied Energy, ICAE 2015; Abu Dhabi; United
Arab Emirates; March 2015
DOI: 10.1016/j.egypro.2015.07.705

199) C. Boigues-Munoz, D. Pumiglia, S.J. McPhail, D. Montinaro, G. Comodi, G. San-
tori, M. Carlini, F. Polonara,
More accurate macro-models of solid oxide fuel cells through electrochemical
and microstructural parameter estimation e Part I: Experimentation
Journal of Power Sources, Vol. 294 (2015) pp. 658-668
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198) C. Boigues-Munoz, D. Pumiglia, S.J. McPhail, G. Santori, D. Montinaro, G. Co-
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and microstructural parameter estimation e Part II: Parameter estimation
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es: Experimental analysis and simulation of energy management strategies
Applied Energy, Vol. 137 (2015) pp. 854-866
DOI: http://dx.doi.org/10.1016/j.apenergy.2014.07.068

196) C. Boigues-Munoz, G. Santori, S. McPhail, F. Polonara,
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International Journal of Hydrogen Energy, Vol. 39 (2014) pp. 21714-21723
DOI: http://dx.doi.org/10.1016/j.ijhydene.2014.09.021
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Applied Thermal Engineering, Volume 71, Issue 2, October 2014, Pages 667-676
DOI: 10.1016/j.applthermaleng.2013.10.044

193) A. Arteconi, E. Ciarrocchi, F. Polonara, J.F. Chen, S. Deng, R.Z. Wang
Performance analysis of a carbon dioxide heat pump installed in a residential
application
IIR Gustav Lorentzen Conference on Natural Refrigerants, Paper 016, Hang-
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192) G. Santori, M. Franciolini, G. Di Nicola, F. Polonara, S. Brandani, R. Stryjek
An algorithm for the regression of the UNIQUAC interaction parameters in liq-
uid-liquid equilibrium for single- and multi-temperature experimental data
Fluid Phase Equilibria, Volume 374, 25 July 2014, Pages 79-85
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Optimal management of renewable and fossil fuel energy systems in a smart
community,
WIT Transaction on Ecology and the Environment
Volume 181, 2014, Pages 255-266
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Brownfields, EID 2014; Ancona; Italy; 14-16 May 2014, ISSN 1743-3541,
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190) A. Arteconi, C. Brandoni, F. Polonara
Demand side management of the built environment for sustainable energy,
WIT Transaction on Ecology and the Environment
Volume 190 VOLUME 2, 2014, Pages 723-734
1st International Conference on Energy Production and Management in the 21st
Century: The Quest for Sustainable Energy; Ekateringburg; Russian Federation;
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189) A. Arteconi, G. Giuliani, M. Tartuferi, F. Polonara
Characterization of a mini-channel heat exchanger for a heat pump system
Journal of Physics: Conference Series
Volume 501, Issue 1, 2014, Article number 012023
31st Italian Union of Thermo-Fluid-Dynamics Heat Transfer Conference 2013,
UIT 2013; Como; Italy; 25-27 June 2013

188) A. Arteconi, M. Santolini, C.M. Bartolini, F. Polonara
Optimization of a methane expansion liquefaction cycle for small scale LNG
plants
The 13th Cryogenics IIR Conference, Paper 035, Prague, Czech Republic April
7-11 2014, ISBN: 978-2-36215-002-

187) C. Brandoni, G. Ciriachi, F. Polonara, A. Arteconi
Heat pumps and demand side management for renewable energy integration in
sustainable communities
Proceedings of the International Conference And Utility Exhibition On Green En-
ergy For Sustainable Development (ICUE), Pattaya, Thailand, March 2014, pa-
per 165O
available on IEEExplore, digital library:
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186) A. Arteconi, C. Brandoni, G. Rossi, F. Polonara
Experimental evaluation and dynamic simulation of a ground coupled heat
pump for a commercial building
International Journal of Energy Research, Volume 37(15), December 2013,
Pages 1971-1980
DOI: 10.1002/er.3059

185) G. Di Nicola, G. Passerini, F. Polonara, R. Stryjek
PVTx measurements of the carbon dioxide + trans-1,3,3,3-tetrafluoroprop-1-
ene binary system
Fluid Phase Equilibria, Volume 360, 25 December 2013, Pages 124-128
DOI: 10.1016/j.fluid.2013.09.022

184) A. Arteconi, F. Polonara
LNG as vehicle fuel and the problem of supply: The Italian case study
Energy Policy, Volume 62, November 2013, Pages 503-512
DOI: 10.1016/j.enpol.2013.08.016



pubblicazioni di fabio polonara/7

183) A. Arteconi, N.J. Hewitt, F. Polonara
Domestic demand-side management (DSM): Role of heat pumps and thermal
energy storage (TES) systems
Applied Thermal Engineering, Volume 51, Issues 1–2, March 2013, Pages 155-165
DOI: 10.1016/j.applthermaleng.2012.09.023

182) G. Santori, A. Frazzica, A. Freni, M. Galieni, L. Bonaccorsi, F. Polonara, G. Restuccia
Optimization and testing on an adsorption dishwasher
Energy, Volume 50, 1 February 2013, Pages 170-176
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181) G. Comodi, L. Cioccolanti, F. Polonara, C. Brandoni
Local authorities in the context of energy and climate policy
Energy Policy, Volume 51, December 2012, Pages 737-748
DOI: 10.1016/j.enpol.2012.09.019

180) J.S. Brown, G. Di Nicola, C. Zilio, L. Fedele, S. Bobbo, and F. Polonara
Subcooled Liquid Density Measurements and PvT Measurements in the Vapor
Phase for trans-1,3,3,3-Tetrafluoroprop-1-ene (R1234ze(E))
Journal of Chemical and Engineering Data, Vol. 57, No. 12, pp 3710-3720,
2012.
DOI: 10.1021/je300945r

179) C. Brandoni, F. Polonara
Technical and economic aspects of municipal energy planning
International Journal of Sustainable Development and Planning, Volume 7(2),
2012, Pages 221-236
DOI: 10.2495/SDP-V7-N2-221-236

178) C. Brandoni, F. Polonara
The role of municipal energy planning in the regional energy-planning process
Energy, Volume 48, Issue 1, December 2012, Pages 323-338
DOI: 10.1016/j.energy.2012.06.061

177) A. Arteconi, F. Polonara,
LNG as vehicle fuel in Italy,
Proceedings of the 12th Cryogenics IIR Conference, Paper 041, September 11-
14, 2012, Dresden, Germany, ISBN: 978-2-913149-93-9, ISSN: 0151-1637

176) A. Arteconi, M. Pacetti, F. Polonara,
A techno-economic optimization for micro-scale LNG plants,
Proceedings of the 12th Cryogenics IIR Conference, Paper 040, September 11-
14, 2012, Dresden, Germany, ISBN: 978-2-913149-93-9, ISSN: 0151-1637

175) A. Arteconi, F. Polonara,
Liquefazione Del Gas Naturale Su Piccola Scala,
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Atti del 67° Congresso Nazionale ATI, Trieste 11-14 settembre 2012, ISBN 978-
88-907676-0-9

174) A. Arteconi, C. Brandoni, G. Di Nicola, F. Polonara,
Comparison of refrigeration cycles with natural refrigerants for very rapid food
freezing
Proceedings of the 10th Gustav Lorentzen Conference on Natural Refrigerants,
Delft, The Netherlands, June 2012, ISBN 978-2-913149-90-8, ISSN 0151.1637,
Paper 277
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