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Activities and LABs

Perugia

• Head quarter

• Labs
S. Apollinare

• Operative facility

• Pilot Plants S. Andrea delle Fratte

• Impianti pilota

S. Venanzo

• Impianto pilota

Torgiano

• Impianto pilota

S. Angelo di Celle

• Impianti pilota

Terni

•H2 Fuel cells Labs

 

Casalina

•Campi sperimentali
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CIRIAF – Centro Interuniversitario di Ricerca 

sull’Inquinamento e sull’Ambiente M. Felli

CRB – Centro di Ricerca 

sulle Biomasse

Dipartimento di

Ingegneria
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1. Seeds milling plant 
2. Trigeneration plant 
3. LEED-Historical Building
4. Mini biogas plant

Available agricultural
land

CIRCULAR ECONOMY 
VILLAGE  OF 
S. APOLLINARE

Rocca Monaster
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http://stage.h24net.eu/santapollinare/

CIRCULAR ECONOMY – VILLAGE OF S. APOLLINARE

The Web SITE:

http://stage.h24net.eu/santapollinare/
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prof. dr. eng. Franco Cotana
president of PhD on Energy and Sustainable Development

University
of 

Perugia

Italy

GBC HB LEED PROTOCOL:
«SCUDERIE OF S. APOLLINARE»

THE FIRST CERTIFICATION IN THE WORLD!
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PhD PROGRAMME

PhD Programme

in Energy 

Engineering

PhD Programme

in Rural Sustainable

Development

PhD Programme   

in Energy and 

Sustainable 

Development
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SET-Plan n. 14 implementation plans
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Bioenergy
1. Reduce conversion system costs for high efficiency (>70% 

based on net calorific value of which >30% electrical) large 
scale biomass cogeneration of heat and power by 20% in 2020 
and 50% in 2030

2. Improve performance and reduce GHG emissions by 
increasing efficiency: Obtain net efficiency of biomass conversion 
to intermediate bioenergy carriers of at least 75% by 2030 with 
GHG emissions reduction of 60% from use of all types of 
intermediate bioenergy carrier products resulting to a 
contribution to at least 4% reduction of the EU GHG emissions 
from the 1990 levels.

MAPPING of EU INITIATIVES
Y = participant C = Chair
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IP APPROVED: JUNE 2018

WG 8- Bioenergy and Renewable Fuels for Sustainable Transport
SET PLAN
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5 Strategic Targets

WG 8- Bioenergy and Renewable Fuels for Sustainable Transport

Renewable Fuels for Sustainable 
Transport

Bioenergy

2. Improve GHG savings

3. Reduce Costs

1. Improve production performance

1. Reduce conversion system costs 

2. Improve performance and reduce GHG emissions by increasing efficiency
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Bioenergy – STRATEGIC TARGETS 2030

1. Reduce conversion system costs for high efficiency 
(i.e. for district heating systems) *large scale biomass cogeneration 
of heat and power:

by 20% in 2020 and 50% in 2030

2. Improve performance and reduce GHG emissions by increasing 
efficiency: 
Obtain net efficiency of biomass conversion to intermediate 
bioenergy carriers of at least 75% by 2030 with GHG emissions 
reduction of 60% from use of all types of intermediate bioenergy 
carrier products resulting to a contribution to at least 4% 
reduction of the EU GHG emissions from the 1990 levels.

*(>70% based on net calorific value of which >30% electrical)

WG 8- Bioenergy and Renewable Fuels for Sustainable Transport
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SET Plan PRIORITIES

Renewable Fuels for Sustainable Transport

- Advanced biofuels
- Other renewable liquid and gaseous fuels
- Renewable Hydrogen
- Bioenergy
- Intermediate Bioenergy Carriers

WG 8- Bioenergy and Renewable Fuels for Sustainable Transport
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SET Plan PRIORITIES

Bioenergy

# Develop high efficiency (large scale) biomass cogeneration of 
heat and power

# Demonstrate high efficiency (large scale) biomass cogeneration 
of heat and power

# Scale-up high efficiency (large scale) biomass cogeneration of 
heat and power

WG 8- Bioenergy and Renewable Fuels for Sustainable Transport



BIOENERGY AND RES - RENEWABLE ENERGY SOURCE



INDEX
Examples: Prototypes and commercial plants

Solid biomass

Liquid biomass

Gaseous biomass

1. Small Cogeneration 
plant from wood chips

2. Solid biomass + gasification
Medium cogeneration plant from 
solid multifuels

3. Vegetable oil milling 
and energy valorization 

4. Small biogas from milling 
residues,  grass pruning, food 
waste, waste-water

5. Solid/gasified biomass for Biodiesel 
Production from wood chips - Biodie2 
project 2G

6.    BIO Methane 
from Organic Waste 



1. Small Cogeneration Gassif. plant from wood chips

Pe = 50 kWe POWER
Pt = 110 kWt HEAT

Commercial plant – Magione (PG)
Operating in the last 3 years >7.500h/y



2. Solid biomass gasification + turbine plant
Medium cogeneration plant from solid multifuels

Output power: Pe = 100 kWe
Thermal input: Pt = 800 kWt

prototype plant – Perugia 



Biomass tank
V = 8 m3 

Gasifier
T = 900°C

Heat
Exchanger

Turbine

2. Solid biomass + gasification turbine plant
Medium cogeneration plant from solid multifuels

prototype plant - Perugia

Output power: Pe = 100 kWe
Thermal input: Pt = 800 kWt



3. Vegetable oil milling and Small cogeneration 
plant -

Output power: Pe = 110 kWe
Thermal input: Pt = 150 kWt

commercial plant – S. Apollinare di Marsciano (PG)



3. Vegetable oil milling

Output power: Pe = 110 kWe
Thermal input: Pt = 150 kWt

commercial plant – S. Apollinare di Marsciano (PG)



4. Small biogas from milling residues,  grass pruning, 
food wast, waste-water

Output power: Pe = 30 kWe
Thermal input: Pt = 70 kWt

Underground 
volume digesters: 
21 mc

commercial plant – S. Apollinare di Marsciano (PG)



ALVEI FLUVIALI E CANALI DI
BONIFICA



LAGO DI CORBARA



BIOMASSE SPIAGGIATE
Marinella di Sarzana



BIOMASSE SPIAGGIATE





PAGLIA
14 t/ha

SEMI  1,7 t/ha

Rotoimballatrice

PANELLO  
1 t/ha

OLIO  
500 l/ha

Mangime zootecnico

Bioplastiche

CRB - S. APOLLINARE
Impianto di spremitura      Impianto di mini biogas

CARDO CEROSO
0,2 t/g

CRB - SEDE

Reattore
Steam
Explosion

Biomasse       Alvei fluviali 
spiaggiate

ANNO I – Messa a dimora del CARDO (2 ha)

Manutenzione pertinenze

ANNO II – Sperimentazione

Gassificazione e turbina

Mietitrebbiatrice

TERRENI MARGINALI
Biomass, Energy, Landscape from Lignocellulosic 
and Agriculture Residues



5. Solid/gasified biomass for Biodiesel Production 
from wood chips - Biodie2 project - 2G
prototype plant - Perugia



5. Solid/gasified biomass for Biodiesel Production 
from wood chips - Biodie2 project 2G

Sezione di
Fischer Tropsch

prototype plant - Perugia



1-Rotoimballatura

FILIERA ENERGETICA DI RECUPERO DEGLI SCARTI DI POTATURA

Progetto ERAASPV – Energia Rinnovabile per le 
Aziende Agricole da Scarti di Potature di Vigneti



1-Rotoimballatura 2-Trasporto e stoccaggio

3-Cippatura e stoccaggio 4-Conversione energetica

Progetto ERAASPV – Energia Rinnovabile per le 
Aziende Agricole da Scarti di Potature di Vigneti

FILIERA ENERGETICA DI RECUPERO DEGLI SCARTI DI POTATURA



4- conversione energetica

  

Progetto ERAASPV – Energia Rinnovabile per le 
Aziende Agricole da Scarti di Potature di Vigneti

FILIERA ENERGETICA DI RECUPERO DEGLI SCARTI DI POTATURA



Biometane in Italy FROM Organic Waste
Potential

Produzione di rifiuto: 500 kg/a
Produzione di organico: 250 kg/a
(Rapp. ISPRA DA BASE - rifiuti 2018) 60 M ab

15 M t/y

10 M t/y
Raccolta differenz.

Imp. a biometano
60.000 t/a FORSU
499 Sm3/h
4 Mm3/a

ORGANIC WASTE  - ITALY   FORSU

170 Plants

700 M m3/y

90% CH4  2018 actuale
request for transport



n Località Gestore Produzione 
biometano

Biomassa Upgrading Anno

1 Montello, 
Bergamo

Montello 
S.p.a.

32 MSm3/Y 600.000 t/a FORSU 
e Fanghi depur.

Membrana 06/2017

2 Este, 
Padova

SESA S.p.a. 16 MSm3/Y 400.000 t/a FORSU Chemical scrubbing 10/2018

3 Pinerolo, 
Torino

ACEA 
Pinerolese 
S.r.l.

0,5 MSm3/Y 7.000 t/a FORSU e 
fanghi

Water Scrubbing 10/2014

4 Sant’Agata 
Bolognese

HERA 7,5 MSm3/Y 100.000 t/a FORSU
35.000 t/a verde

Membrana 11/2018

5 Mantova Elettrocelo
S.r.l.

5 MSm3/Y 60.000 t/a FORSU e 
Fanghi depur.

Membrana In 
autorizz.

6 Ozegna, 
Torino

Egea 1 MSm3/Y Biomasse agricole 
e zootecniche

Membrana 2015

7 Foligno Asja
ambiente

4 MSm3/Y 53.500 t/a FORSU Chemical scrubbing 03/2019

8 Finale 
Emilia, 
Modena

Aimag 3 MSm3/Y 50.000 t/a FORSU PSA scrubbing 10/2018

9 Rende, 
Cosenza

Calabra 
Maceri S.p.a

4,5 MSm3/Y 40.000 t/a FORSU Membrana 09/2018

Tot. 73,5 MSm3/Y   FROM ORGANIC WASTE 10% OF ITALIAN POTENTIAL
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WG 8- Bioenergy and Renewable Fuels for Sustainable Transport  2020-2030

BUDGET
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EU – Energy roadmap 2050

BY      Günther H. Oettinger European Commissioner for Energy

The EU goal to cut greenhouse gas emissions by 80–95 % by 2050 has serious implications 
for our energy system. We need to be far more energy efficient. About two thirds of our 
energy should come from renewable sources. Electricity production needs to be almost 
emission-free, despite higher demand. 
Our energy system has not yet been designed to deal with such challenges. By 2050, it 
must be transformed. Only a new energy model will make our system secure, competitive
and sustainable in the long-run. 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

Renewable heating and cooling are vital to decarbonisation.

• A shift in energy consumption towards low carbon and locally produced energy sources 
(including heat pumps and storage heaters) and renewable energy (e.g. solar heating, 
geothermal, biogas, biomass), including through district heating systems, is needed.

• Decarbonisation will require a large quantity of biomass for heat, electricity and 
transport.

• In transport, a mix of several alternative fuels will be needed to replace oil, with specific 
requirements of the different modes. Biofuels will probably be a main option for 
aviation, long-distance road transport, and rail where it cannot be electrified. 

• Work to ensure sustainability (e.g. on Indirect Land-Use Change ILUC) is ongoing.
The market uptake of new bio-energy which reduces demand for land necessary for food 
production and which increases the net greenhouse gas savings (e.g. biofuels based on waste, 
algae, forest residues) should continue to be promoted.
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