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WHERE WE STARTED FROM…

 Industrial-Urban Symbiosis

• The presence in the area of two "service plants"

• The presence of an adjacent industrial area.

Wastewater plant

MSW plant

• The presence of

thermal waste (heat

otherwise dissipated)

and fuels deriving

from the construction

of a waste treatment

plant
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STAKEHOLDERS

NET S.p.A.
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Parameters Value

OFMSW amount treated in the plant (t/yr) 35,000

POF amount treated in the plant (t/yr) 19,000

Wood-cellulusic waste amount treated (t/yr) 12,500

Electric energy production (MWh/yr) 1,046

Bio-methan production from OFMSW (Nmc) 3,788,481

for veicles (Nmc) 400,000

biomethane fed into the grid (Nmc) 3,388,481

Total amount of fertilizer (t/yr) 17,484

Stabilised waste to recovery/landfill (t/yr) 13,020

Liquid amount to the wastewater plant (t/yr) 31,025
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STAKEHOLDERS

CAFC S.p.A

Parameter Year 2018 Year 2019

Electricity consumption (from the grid) 

(kWh/yr)

1,859,488 2,053,800

Electricity consumption (from biogas) 

(kWh/yr)

541,337 574,572

Total electricity consumption (kWh/yr) 2,400,825 2,628,372

Heat consumption (from natural gas) 

(kWh/yr)

694,919 646,903

Heat consumption (from biogas) (kWh/yr) 400,000 336,000

Total thermal consumption (kWh/yr) 1,094,919 982,903

Treated wastewater (m3/month) 945,542 1,116,694

Sludge amount treated in the digester

(m3/yr)

50,027 52,295

Specific biogas production (Nm3/m3 

sludge)

5.41 5.51

Specific biogas production (Nm3/ton of 

volatile solids-VS)

160.30 171.74
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STAKEHOLDERS

UDINE MERCATI s.r.LI
• Interested in renewing its

facilities to improve internal

logistic and reduce energy

consumption

• Electric load:

• Current: 400kWel

• After revamping: + 200 kWel



TIMELINE OVERVIEW

Data collection
• Visits to the plants and updates

• Analysis of technical documents 1. Virtual meetings with industrial project 

partners

2. Source analysis (waste treatment plant and 

wastewater plant).

✓ Plant layout and technical choice

✓ material flow analysis

✓ plant energy requirements

✓ surplus  of energy production

a. Identification of energy availability to be recovered in a circular 

economy perspective

b. Identification of potential synergies between sources

c. Identification of strengths and weaknesses of sources available and 

potential synergies

Remote mode due to pandemic 

situation



TIMELINE OVERVIEW

Technology 

identification
Waste recovery and energy 

efficiency oriented technologies

1. Technologies currently anaysed:

✓ Heat Exchanger (HE)

✓ Cogeneration engines

✓ Absorption/Electric Chiller

✓ Biogas upgrading thecnologies

Scenario 

identification
Identification of best feasible 

scenarios based on different 

synergies combination 

possibilities

1. ENDOGENOUS SCENARIOS: Circular economy 

improvement scenarios in Facilities HUB

2. EXOGENOUS SCENARIOS: Circular economy 

improvement scenarios with synergy in Industrial 

area

3. INDUSTRIAL-URBAN SCENARIOS circular economy 

improvement scenario with synergy between

sources-users-territory



TIMELINE OVERVIEW

Businness model draft
• Business model structuring

• Technical economic environmental 

assessment solutions identification

Preliminary 

solution
• Technical economic environmental assessment 

preliminary solutions identification

• Solutions’ strength and weaknesses 

identification

Decision support system 

development
• Multi-objective modelling 

• Scenario simulation

• Best compromise solution identification
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ENDOGENOUS scenario: Facilities HUB

• CHP = 999 kW

• Electric energy sold cost:  10 c€/kWhe

• Thermal energy sold cost:   30 €/MWht

• Bio-methane production loss: 492.881 

m3 (- 123.320€)

• Energy cost: -12%

• Energy integration need: -25%

• Primary Energy Saving: 2.144 tep

• GHG emission reduction: 4.862 tCO2 

393,483 m3

COGENERATOR

UPGRADING

DISTRIBUTION

EXCHANGER

COGENERATOR

HEAT PUMP PV
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F
C

7.246 MWht

Sludges
31.000 t

155.000 €

Sludges
6.000 t

60.000 €

1MW

Thermal
59.346 kWh

1780 €

Electric
702.125 kWh

70.125,4€
Dissipated

3.126.019 kWh

12.505 €

Integrated
2.126.432 kWh

425.286,4 €

190 kW

2.357.157 m3

ENDOGENOUS SCENARIO
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ENDOGENOUS scenario: Facilities HUB

• CHP = 1499 kW

• Bio-methane production loss: 

1.455.128 m3 (- 363.788 €)

• NO energy integration for CAFC

• Energy cost: -50%

• Primary Energy Saving: 2.144 tep

• GHG emission reduction:         4.862 

tCO2 

393,483 m3

COGENERATOR

UPGRADING

DISTRIBUTION

EXCHANGER

COGENERATOR

HEAT PUMP PV

N
E
T

C
A

F
C

7.246 MWht

Sludges
31.000 t

155.000 €

Sludges
6.000 t

60.000 €

1MW

Thermal
59.346 kWh

1780 €

Electric
702.125 kWh

70.125,4€
Dissipated

7.872.936 kWh

31.491€

190 kW

2.357.157 m3

ENDOGENOUS SCENARIO
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EXOGENOUS scenario

• CHP = 1499 kW

• Bio-methane production loss: 

1.455.128 m3 (- 363.788 €)

• TOTAL UDINE MERCATI load coverage

• NO energy integration for CAFC

• Energy cost: -50%

• Primary Energy Saving: 2793 tep

• GHG emission reduction: 6338 tCO2 

COGENERATOR

UPGRADING

DISTRIBUTION

EXCHANGER

COGENERATOR

HEAT PUMP PV

N
E
T

C
A

F
C

7.246 MWht

Sludges
31.000 t

155.000 €

Sludges
6.000 t

60.000 €

1MW

Thermal
59.346 kWh

1780 €

Electric
702.125 kWh

70.125,4€

190 kW

EXOGENOUS SCENARIO

PV

EE CHILLER

U
d
in

e
 m

e
rc

a
ti

Electric
512.017  kWh

51.202 €

Production
4.570.108 kWh

457 011 €
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Urban – Industrial symbiosis scenario

• CHP = 1499 kW

• Bio-methane production loss: 

1.455.128 m3 (- 363.788 €)

• TOTAL UDINE MERCATI load coverage

• NO energy integration for CAFC

• Energy cost: -50%

• Primary Energy Saving: 2793 tep

• GHG emission reduction: 6338 tCO2 

COGENERATOR

UPGRADING

DISTRIBUTION

EXCHANGER

COGENERATOR

HEAT PUMP PV

N
E
T
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A

F
C

7.246 MWht

Sludges
31.000 t

155.000 €

Sludges
6.000 t

60.000 €

1MW

Thermal
59.346 kWh

1780 €

Electric
702.125 kWh

70.125,4€

190 kW

URBAN-INDUSTRIAL SYMBIOSIS SCENARIO

PV

EE CHILLER
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 m
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Electric
512.017  kWh

51.202 €

Production
4.570.108 kWh

457 011 €

Recovered in DHN
7.872.936 kWh

236.188 €
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Urban – Industrial symbiosis scenario

• CHP = 999 kW

• Bio-methane production loss: 

1.455.128 m3 (- 363.788 €)

• TOTAL UDINE MERCATI load coverage

• NO energy integration for CAFC

• Energy cost: -50%

• Primary Energy Saving: 2189 tep

• GHG emission reduction: 4969 tCO2 

COGENERATOR

UPGRADING

DISTRIBUTION

EXCHANGER

COGENERATOR

HEAT PUMP PV

N
E
T

C
A

F
C

7.246 MWht

Sludges
31.000 t

155.000 €

Sludges
6.000 t

60.000 €

1MW

Thermal
59.346 kWh

1780 €

Electric
702.125 kWh

70.125,4€

190 kW

URBAN-INDUSTRIAL SYMBIOSIS SCENARIO

PV

EE CHILLER
U

d
in

e
 m

e
rc

a
ti

Recovered in DHN
3.126.019 kWh

93.781 €

Heat fromDHN
1.462.907 kWh

73.145 €
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LESSONS LEARNT

• Different stakeholders are needed to maximize 

energy recovery

• Waste energy allows excellent energy and 

economic performances

Highlights
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Mattia Cottes

Dipartimento Politecnico di Ingegneria e Architettura – DPIA

UNIVERSITA’ DI UDINE

CITYCIRCLE

+39 0432 558030

mattia.cottes@uniud.it

https://www.uniud. it

CONTACT INFO

https://www.facebook.com/uniud/

https://twitter.com/uniud

https://www.linkedin.com/school/universit%C3%A0-degli-

studi-di-udine/

https://www.interreg-central.eu/Content.Node/CITYCIRCLE.html
https://www.facebook.com/uniud/
https://twitter.com/uniud
https://www.linkedin.com/school/universit%C3%A0-degli-studi-di-udine/
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PROJECT PARTNERSHIP


