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Experience Copenhagen

 Starting position
Old Material Court to be renovated and used for office purposes. 

 Objective
1. Reduce CO2 emissions and guarantee high indoor comfort with 

office use, in compliance with conservation and architecture
2. Provide guideline for the more than 1000 protected buildings in 

Denmark used for office purposes

 Approach – within multidisciplinary working group
1. Building analysis and description
2. Broad gross list of possible interventions
3. Dynamic simulation of single interventions and evaluation of CO2

emissions and indoor climate
4. Stepwise reduction of options and selection of the solution to be 

implemented
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Experience Copenhagen:
Interdisciplinary Working Group

Professionals with great experience in building renovation, with the task to 
contribute with their specific viewpoint each
 Building owner
 impact on rental opportunities, operating and maintenance conditions 
 Heritage authority
 conservation viewpoint (also general evaluation of building typology) 
 Architects
 shape, appearance, functionality, interior design conditions
 Structural engineer
 impact on existing construction, risk assessment (moisture)
 Services engineer
 assessment of energy and indoor climate 
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Experience Copenhagen:
Workflows
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Building description

Broad Gross List of possible 
interventions

Reference definition and 
simulation of the single 

interventions

1st WG meeting:
rough sort of gross list 

2nd WG meeting:
multidisciplinary analysis    

3rd WG meeting:
directional selection,  

Joint simulation of the 
chosen interventions

4th WG meeting:
review & amendment (where necessary)

Revision of calculations

Report

ImplementationNet list and element chart 



Experience Copenhagen:
Building description

for each of the 4 buildings
 building and construction history
 existing conditions
 historic and architectural value 
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Experience Copenhagen:
Energy analysis of status quo

 Consumption from 
energy bills

 Thermographs
 Blower door test

 Calculation of 
demand according 
Danish certification 
scheme
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Experience Copenhagen:
Dynamic simulation

Dynamic simulation with BSim - Calculation of the 
combined effects on 
 Heating demand
 Electricity demand
 Cooling demand

 Indoor comfort
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Experience Copenhagen:
Gross list & assessment
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Experience Copenhagen:
Element chart
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Experience Copenhagen:
Final solutions chosen
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Experience Saxony

 Starting position
Share of protected buildings in residential sector in Sachsen ~10% (3-5% in 
Germany, 2% in Austria)
Pilot study commissioned by “Sächsisches Staatsministerium des Innern” 
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Experience Saxony:
Interdisciplinary Working Group
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 Heritage authorities
 general evaluation of building typology & conservation viewpoint 
 Architects
 building typology, conservation aspects
 shape, appearance, functionality
 Building Physics
 energy efficiency evaluation
 computer simulations
 impact on existing construction, risk assessment (moisture)

 Building owner (Wohnungsbaugesellschaft)
 impact on rental opportunities, operating and maintenance conditions 



Experience Saxony
Objective & approach

 Objective
Assessment of energy efficiency measures in protected residential buildings
 Energy
 Conservation compatibility
 Building climate (Bauklimatik)
 Construction

 Approach – within multidisciplinary working group
1. Analysis based on case studies
2. Definition of buildings typologies, selection of buildings for each of them
3. Definition of interventions to be analysed 
4. Dynamic simulation of single interventions 
5. Assessment
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Experience Saxony:
“Denkmalbegründung”

“Denkmalbegründung” as basis for the assessment
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Experience Saxony:
Dynamic simulation

Dynamic simulation with EnergyPlus / Design Builder
 Definition of the reference scenario

for better comparability of single measures prescinding from existing 
structural damages

 Simulation and assessment of the single measures
 Simulation and assessment of a bundle of measures

18



Experience Saxony:
Assessment Criteria

 CO2 balance over whole life-cycle
 Resource consumption
 Primary energy saving potential
 Final energy cost reduction
 Enhancement indoor comfort
 Recoverability (“Werthaltigkeit”)
 Damage risk
 Utilisation value (“Gebrauchswert”)
 Loss of substance (“Substanzverlust”)
 Disturbance of appearance
 Reversibility
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Experience Saxony:
Integrated and comparative 
final assessment
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Experience Saxony:
Assessment Criteria

 CO2 balance over whole life-cycle
 Resource consumption
 Primary energy saving potential
 Final energy cost reduction
 Enhancement indoor comfort
 Recoverability (“Werthaltigkeit”)
 Damage risk
 Utilisation value (“Gebrauchswert”)
 Loss of substance (“Substanzverlust”)
 Change to appearance
 Reversibility
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Experience Saxony:
Visualisation – saving potential 
and conservation compatibility

22

Energy saving potential Conservation compatibility



Experience Saxony:
Comparative visualisation and 
categories

23

En
er

gy
 s

av
in

g 
po

te
nt

ia
l  


Conservation compatibility 



Alexandra Troi alexandra.troi@eurac.edu

Christoph Franzen franzen@idk-info.de


