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Assessing the potential diffusion of renewable based district heating in 
Italy through energy mapping 

Framework



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

Structure of the project
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MATCHING SOURCES AND 
DEMAND

Spatial allocation of heat sources and 
spatial distribution of DH in 

comparison with individual solutions
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Structure of heating spatial distribution work

Energy Certification

Census sections data

Other important data

Model 
for Milano 

Model 
for Italy

Buildings simulation 
with and without retrofit
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CURRENT HEATING
DEMAND DENSITY

Calculated vs measured
heating energy consumption

WHY?
Occupants’ behavior

Validation and results
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SCENARIO B SCENARIO C

Milano retrofit scenarios
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Comparison 

-34 %
-22 %

% ENVELOPE RETROFIT

% WINDOWS RETROFIT

% MIX RETROFIT

% NO RETROFIT

% ADD TO NO RETROFIT 
FOR SCENARIO C

B and C scenarios
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Census sections’ m²
for each construction age

% construction age on total
heating energy demand
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Regional residential heating demand 
density 231,5 

TWh/year

Second method
Model for Italy residential sector

𝑘𝑊ℎ

𝑚2𝐾 𝑐𝑖𝑡𝑦,
𝑎𝑔𝑒
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1st method
5,45  TWh

2nd method
5,72  TWh

4,5 %

Comparison between the two methods
for residential buildings heating demand in Milano
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Annual retrofit
of the italian residential floor area

1%

Worst buildings
in each census sections

231,5 TWh -> 219,5 TWh

-5,2%

Italy retrofit scenario
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Regional service sector
heating demand density

% sectors on total
heating energy demand

workers for ATECO code

Model for Italy service sector

𝑘𝑊ℎ

𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑐𝑖𝑡𝑦,
𝑠𝑒𝑐𝑡𝑜𝑟
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Conclusions

- Open data

- Automated model for Italy

- Spatial distribution
- High level of detail 
- Retrofit simulation
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