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Why do we model district heating systems?
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DH MODEL (1)

• National Climate and Energy Action plan and Long term building energy 
renovation strategy to 2050 aim towards decarbonised building stock. This will be 
achieved through extensive building energy renovation and directed heating and 
cooling strategy towards centralized heating systems.

• DH modelling is necessary for the purpose of heating demand and supply 
balance analysis.

• Heating demand is dependent from (local) building energy efficiency and is 
observed through heat maps.

• Heating supply is dependent from (local) energy sources available (mainly) on-
site.
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DH MODEL (2)

• Created DH model in the scope of LIFE ClimatePath 2050 enables to analyse 
possibilities of exploitation/expansion on existing DH grids as well as new DH 
areas, areas where currently DH is not present, but could be a cost-efficient 
option.

• This is the first model which uses bottom-up approach and as such derives from 
the actual building condition/efficiency.

• The model is based on Python programming code and can be replicated on any 
arbitrary area/municipality/region/country.
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Modelling approach
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1. Calculation of building‘s energy 

performance
2. Creation of heat maps
3. Evaluation of existing DH infrastructure
4. Evaluation of DH expansion potential 

today and in 2050
5. Analysis and evaluation of (local) energy

potential
6. Application of DH model expansion
7. Calculation of investment‘s cost efficiency

8. Data aggregation and projections

Calculation of building‘s energy efficiency

Buildings are analyzed according to:
• dense/spare areas
• building type: 2 types of residential and 11 types of non-

residential buildings
• technologies for heating
• energy renovation (partial, full, nZEB)
• energy use for heating, DHW and electric appliances

Aspects taken into account:
• buildings under protection of cultural heritage (buildings that

cannot be extensively renovated)
• growth of population (impacts the need for new households)
• user behavior

Calculation of energy indicators is executed with either results
from EPC either building typology.
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“Bottom-up” approach
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• 100 x 100 m grid
• Results come from an analysis of the energy 

performance of an individual building.
• Status today: based on available databases, 

Statistical office of RS and APEGG survey
• Status 2050: All buildings are going to be energy 

renovated, which lowers the heat aggregated heat 
demand

1. Number of residents
2. Energy need for heating, 

cooling and DHW
3. Distinction between dense 

and sparse areas

200 m

200 m
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Modelling approach
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1. Calculation of building‘s energy 

performance
2. Creation of heat maps
3. Evaluation of existing DH infrastructure
4. Evaluation of DH expansion potential 

today and in 2050
5. Analysis and evaluation of (local) energy

potential
6. Application of DH model expansion
7. Calculation of investment‘s cost efficiency

8. Data aggregation and projections

Heat map of Slovenia

Result of energy efficiency of all buildings in Slovenia, taking into
account its actual condition.

Macro level



Projekt LIFE ClimatePath2050 (LIFE16 GIC/SI/000043) 
je financiran iz finančnega mehanizma LIFE, ki ga 

upravlja Evropska komisija, in iz Sklada za podnebne 
spremembe Ministrstva za okolje in prostor RS.

Modelling approach
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1. Calculation of building‘s energy 

performance
2. Creation of heat maps
3. Evaluation of existing DH infrastructure
4. Evaluation of DH expansion potential 

today and in 2050
5. Analysis and evaluation of (local) energy

potential
6. Application of DH model expansion
7. Calculation of investment‘s cost efficiency

8. Data aggregation and projections

Heat map of Slovenia

Result of energy efficiency of all buildings in Slovenia, taking into
account its actual condition.

Micro level
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DH grid

Slovenia has almost 100 DH grids and each has been specifically
addressed and buildings near the grid, analyzed. Furthemore,
scope of buildings with unused connections has been identified.

City of Maribor with DH grid and local energy needs
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Expanding the network

Through various aspects and parameters, existing DH expansion
was addressed and evaluated.

Expansion of DH infrastructure in Maribor and Kranj
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performance
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From needs to supply options

Ongoing research is focusing on identification of local potential of
deep and shallow geothermal energy, solar energy and DH
expansion.
The main goal is to offer actual feasible solutions.

Potential for exploitation of shallow geothermal energy
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From needs to supply options

Ongoing research is focusing on identification of local potential of
deep and shallow geothermal energy, solar energy and DH
expansion.
The main goal is to offer actual feasible solutions.

Potential for solar energy
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Step 1: Technical potential

Identification of ares with sufficient (100 – 200 – 300 MWh/ha)
heat demand in Slovenia, outside the existing DH infrastructure.
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1. Calculation of building‘s energy 

performance
2. Creation of heat maps
3. Evaluation of existing DH infrastructure
4. Evaluation of DH expansion potential 

today and in 2050
5. Analysis and evaluation of (local) energy

potential
6. Application of DH model expansion
7. Calculation of investment‘s cost efficiency

8. Data aggregation and projections

Step 1: Technical potential

Identification of ares with sufficient (100 – 200 – 300 MWh/ha)
heat demand in Slovenia, outside the existing DH infrastructure.

But, is it cost efficient?
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performance
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7. Calculation of cost efficiency for new

DH systems
8. Data aggregation and projections

Cost efficiency

Areas with potential:
HEAT DENSITY > 100 – 200 – 350 MWh/ha

DH area size: Areas where DH energy price competitiveness in
ensured.

Economic feasibility: investment, distribution, O&M (methodology
by Heat Roadmap Europe 4, D2.3)

Competitiveness: LCC comparison with the cheapest and “clean”

technology available in dense (HP air-water) and sparsely (HP air-
water and biomass boiler) populated areas

Level of detail: 100 x 100m area

Choose next cell
Minimum heat 

density

Maximum heat 

density in the area
DH cost calculation

Energy cost 

competitiveness

Identification of 

economic potential 

for centralized 

system

Energy potential 

on-site, nearby and 

distant

DH area expansion

Yes

YesYes

No

No

No

Analysis of next cell
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DH potential for new DH systems in Slovenia16
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Mapping for advanced local planning
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Modelling approach
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performance
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potential
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8. Data aggregation and projections

Use of model‘s results

Despite the fact aggregated energy demand will decrease in the
existing buildings in due time to 2050, the approach enabled
suitability analysis of DH from the economic aspect in existing and
new DH areas.
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New DH systems

Potential for new DH and micro DH areas in Slovenia with focus
on exploitation of shallow geothermal potential.

Area Unit
Technical
potential

Economic
potential

for shallow
geothermal

systems

Heat
demand

DH TWh/a 45.17 0.1 2.6

Micro DH TWh/a 4.36 0.9 2.4
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DH expansion potential
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WEM

WAM

WAM-A

Expansion 
potential

Single family
buildings

Multi family
buildings

Public
buildings

Commercial
buildings

OS - Existing DH + expansions
nVS - New DH systems
nMS - New micro DH systems
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DH MODEL – exploitation of results

The DH model and its methodology main results:

• were presented and published in Energy journal in 
2019, entitled A framework for assessing the 
technical and economic potential of shallow 
geothermal energy in individual and district heating 
systems: A case study of Slovenia.

• won a 3rd place at „DHC+ PhD Student Awards 
highlight for outstanding and original contributions to 
District Heating and Cooling related research“ and
presented in Nantes, France at Euroheat & Power
congress in 2019.
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Thank you!
Contact: gasper.stegnar@ijs.si
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