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Motivation and aim of work
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Motivation and Aim

» Emission reduction target of the EU

» Big potential for energy saving in the building stock in order to
decrease CO, emissions

» Find cost optimal combinations of heat savings (renovation
measures) and heat supply (DH or individual supply
technologies) for space heating and preparation of hot water
In the building stock

» Compare two different approaches which have the same
objective
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Technical description of the two methods
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Introduction to cost curves
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Method 1

heat savings cost curve
(savings are treated as a
form of supply)
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Costs of heat savings and costs of heat
supply are calculated separately and
compared afterwards to find cost optimal
solutions for single buildings

costs of heat supply for
cheapest supply
technology

/

\ J
Y

economically feasible
amount of savings

Y
maximum amount of
savings

useful heat demand
[GWh]

current
heat demand



nergy
roup

levelized cost of heat

conomics

saving (€/kWh)

Method 2

1) Calculation of heat saving costs for all
saving options (renovation combined with
change in heating system) for a building
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4) calculation of step 1-3 for all buildings in
the stock + ordering from lowest to highest
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2) selection of cheapest combination of
renovation measure and heating system
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3) calculation of overall potential

with chosen least cost
combination in all buildings of
the class
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Overview of differences between the methods

Method 1 Method 2
Methodological differences
Energy indicator Useful energy demand Final energy demand
Cost indicator Separate calculation for saving and  Costs for combination of
supply saving measure and supply
technology

Differences in implementation

District heating Distinction between district heating Distinction between district
areas, next to district heating areas  heating areas and no district
and individual areas heating areas

Representation of 10 building categories, 3 building 10 building categories, X

building stock classes, 5 supply technologies building classes, Y supply

technologies
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Case study for the city of Brasov



TECHNISCHE
nergy UNIVERSITAT
conomics WIEN
roup Vienna University of Technology

Short introduction to city of Brasov (Romania)
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Exemplary results method 1 —
private economic calculation
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Preliminary Results method 2 —
private economic calculation
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Conclusions and Discussion



TECHNISCHE
nergy UNIVERSITAT
conomics WIEN
roup Vienna University of Technology

Conclusions

» Important influencing factors on the resulting technology and
savings combinations:

* price sensitivity of district heat to the supplied heat demand (and
the technologies used for supply of district heat)
* rebound effect in the buildings after renovation
- Overestimation of heat savings
- Assumptions on building stock

* SOCIO- VS. private-economic conditions (interest rates,
depreciation times, taxes, subsidies)

» Both methods provide important insights
« Method 1: better suited for visualisation of combinations in
single buildings
« Method 2: better suited for visualisation of overall savings

potential and resulting costs
15
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Discussion / open issues

Open Issues:

» Show more results of each implementation:
* CO, emissions (reduction)
« Compare results per building class

» Verification of input data

» Sensitivity analysis still to be conducted for both methods to
get more reliable results

> ...
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