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FRAMEWORK
Assessing the potential diffusion of renewable based district heating in 

Italy through energy mapping 
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Structure of the work

HEAT DEMAND

Estimation and spatial 
distribution in the residential 

and tertiary sector 

HEAT SOURCES

Estimation and spatial 
distribution of heat sources 

and current individual 
solutions

MATCHING SOURCES 
AND DEMAND

Spatial allocation of heat sources 
and spatial distribution of DH in 

comparison with individual solutions
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Mapping heat sources and renewable exploitation potential for DH –
GIS environment

• Position – distance from heat demand
• Waste heat availability – theoretical potential
• Recoverable heat – technical potential
• Matching with heat demand profile



6th International Conference on Smart Energy Systems
6-7 October 2020

#SESAAU2020

Industrial processes
Power Plants

Waste to Energy plants
Waste water treatment plants

WASTE HEAT SOURCES

Geothermal
Shallow geothermal – HP
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RENEWABLE HEAT SOURCES
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Heat recovery
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Heat recovery

•Heat Pump COP 
(Temperature)

•Matching time profile
- DH base load - 3500 hh
- industrial load - 7000 hh
- WWTP load - 4500 hh
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Heat recovery
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Solar thermal
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Renewables

Hypothesis on biomass use in future national energy
system

• 1/3 Transports

• 1/3 Buildings heating

• 1/3 Power production
Heat recovery of 3.4 TWh
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Renewables

Hypothesis on geothermal energy exploitation
• T>90°C at 2000m  100% coverage
• T>50°C a 1000m  30% coverage
• Shallow/Hydrothermal30% coverage

 Needs further deeper analyis
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Final results

329

51

36
4

31

0

50

100

150

200

250

300

350

2030 Civil sector heating
demand 329 TWh

Recoverable waste heat
121 TWh

[T
W

h]

Waste water Treatment

WTE

Industrial processes

Power Production

37%

329

51 

36 
4 

31 
3 18 
11 

0

50

100

150

200

250

300

350

2030 Civil sector heating
demand 329 TWh

Recoverable + renewable
heat 154 TWh

[T
W

h]

Solar thermal
Geothermal energy
Biomass CHP recovery
Waste water Treatment
WTE
Industrial processes
Power ProductionRecoverable

Heat 37%

46%329

85 

70 

7 
40 

3 18 
11 

0

50

100

150

200

250

300

350

2030 Civil sector heating
demand 329 TWh

Waste + renewable heat
234 TWh

[T
W

h]

Solar thermal
Geothermal energy
Biomass CHP recovery
Waste water Treatment
WTE
Industrial processes
Power Production

Recoverable + RES 
Heat 46%
Recoverable
Heat 37%

71%



6th International Conference on Smart Energy Systems
6-7 October 2020

#SESAAU2020

Final results

Demand

Sources
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CONCLUSIONS

Highly detailed mapping tool

Untapped potential of waste and renewable heat use

Important fraction of heat demand covered by RES and waste heat

through expansion of DH and storage technology
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