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EFFESUS MOVIE (5 min introduction movie)

EFFESUS  (23 partners, 13 European states, 7 case studies)

EFFESUS is a research project investigating the energy efficiency of European historic urban 

districts and developing technologies and systems for its improvement.

Motivation: 

More than 40% of our residential buildings have been constructed before the 1960s.  
(BPIE. Europe’s buildings under the microscope)

European building stock, 24% of residential buildings are pre 1945, and about half of these 
are of historic value

(Housing Statistics in the European Union 2010)

INTRODUCTION 

http://www.effesus.eu/

http://www.imw.fraunhofer.de/content/dam/moez/de/video/EFFESUS Subtitles-HD.mp4?_=2
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Objectives:

The four main scientific objectives are:

• Categorization of European historic districts and development of a multiscale data model

• Evaluation, development and implementation of cost-effective technologies and systems for 

significantly improving energy efficiency in historic districts

• Development of a methodology and a software tool to assess energy retrofitting interventions in 

historic districts

• Overcoming technical and nontechnical barriers for the implementation of project results

The main output of the project will be a Decision Support System (DSS), a software tool, which includes 

all the parameters needed to select suitable energy efficiency interventions for historic districts.

INTRODUCTION 

http://www.effesus.eu/
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EFFESUS INNOVATIONS FOR ENVELOPE RETROFITTING

http://www.effesus.eu/
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EFFESUS INNOVATIONS FOR ENVELOPE RETROFITTING

http://www.effesus.eu/
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EFFESUS INNOVATIONS FOR ENVELOPE RETROFITTING

http://www.effesus.eu/
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The intention of this task is to evaluate end proto-type a number of possible solutions 

including, but not  limited  to,  aerogel band  recycled  scrap  aerogel  blanket.

DEVELOPMENT OF ADVANCED AEROGEL AS BLOWN IN INSULATION
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Early thoughts 

DEVELOPMENT OF ADVANCED AEROGEL AS BLOWN IN INSULATION

• the aerogel blanket with an industrial wood chipper 

• aerogel blanket in a smaller dimension 10mm cubes

• AST looked to create a more suitable aerogel as 

shown

• APG looked at the blowing machine manufacturers 

to adapt the machine to our requirements 
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Final process of the Spacefill

DEVELOPMENT OF ADVANCED AEROGEL AS BLOWN IN INSULATION
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Advantages:

• Condcutivty down to 0.0255 W/m2K

• Fire Class E

• Easy to work with, limited dust, 

• Good vapour transmission

• Reversible

DEVELOPMENT OF ADVANCED AEROGEL AS BLOWN IN INSULATION
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EFFESUS INNOVATIONS FOR ENVELOPE RETROFITTING

http://www.effesus.eu/
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GOALS FOR INSULATING MORTAR

NEW INSULATING MORTAR - ISOCAL

• Technical compatible on historic substrates

• Acceptable in Cultural Heritage (cosmetic & 

technical/reversible)

• Applicable (normal requirements-conditions substrate, 

professional execution)

• Preferably inside & outside, if possible all relevant 

substrate types

• Affordable

• Innovative (items above + optimal insulation property)
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NEW INSULATING MORTAR - ISOCAL
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NEW INSULATING MORTAR - ISOCAL
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EFFESUS INNOVATIONS FOR ENVELOPE RETROFITTING

http://www.effesus.eu/



This project has received funding from the European Union’s Seventh Framework Programme for research, 

technological development and demonstration under grant agreement No 314678

OSLO, 24 November 2016

BYGNINGSFYSIKKDAG – Oslo 2016

Development of a new radiation cost-effective selective coating

Scope:

To develop new exterior wall and roof coatings 

compatible with historic values and 

materials in order to reduce the transfer of heat and 

improve the thermal properties 

of the external elements of the building. 
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Development of a new radiation cost-effective selective coating

Process / Challenges:

• Identifying facade roof materials and their 

properties

• Testing current „cool paints” in defining they

properties (thermal behaviour, morphology, IR-

reflectance, Antibacterial properties)

• Developing new selecting coating with better

reflective properties
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Development of a new radiation cost-effective selective coating

Process / Challenges:

• Anti-mold (anti-bacterial) enhancement
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Development of a new radiation cost-effective selective coating

Process / Challenges:
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EFFESUS INNOVATIONS FOR ENVELOPE RETROFITTING

http://www.effesus.eu/
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Scope:

• developing efficient window improvement solutions,

• developing solutions for different window types,

• developing low-energy glazing systems,

• Building and testing 5-6 different solutions,

• providing efficient windows for classroom at Budapest 

University of Technology and Economics

Improvement of moisture and thermal properties of original windows
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Why windows in buildings with historic values are important?

 Defining style of the building

 Providing view out

 Providing daylight and fresh air

 Protecting indoor environment from weather conditions

INTRODUCTION
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www.shutterstock.com

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip1MO2yrfNAhVGYJoKHXS7BpgQjB0IBg&url=http://www.shutterstock.com/pic-72742411/stock-photo-two-carved-windows-of-old-wooden-house-in-historical-town-kolomna-russia.html&psig=AFQjCNGCiJh93nc6xmI_WX3Y8GrJbPltRA&ust=1466545538454160
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• Why windows in buildings with historic values are important?

INTRODUCTION

Lõrinczi Zsuzsa



This project has received funding from the European Union’s Seventh Framework Programme for research, 

technological development and demonstration under grant agreement No 314678

OSLO, 24 November 2016

BYGNINGSFYSIKKDAG – Oslo 2016

Lõrinczi Zsuzsa
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NEW SOLUTIONS

Appearance/

Esthetic values

(focus on window

upgrading)

Thermal and moisture

performance

Reversibility

Indoor comfort

(ventilation, glare)

Cost effective

Suitable for many

window types
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• 5 prototypes have been developed and evaluated:

 U – Value

 Moisture properties

 G – Value

 Visual Transmittance

 Esthetic influence 

 Reversibility

 Durability

 Maintenance

 Legislation compatibility

 Cost assessments

 Modeling procedure

Lab testing
Modeling

+ Architects

+ Practitioners

+ Engineers

THERM, WINDOW, CFD, standards, 

best practices 
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• Prototype 0 – “Original Window”
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Prototype 1 – “Thermal Shades”
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Prototype 2 – “Adhesive low-emissivity films”

www.dallaswindowfilm.com

http://www.dallaswindowfilm.com/
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Prototype 3 – “Multi-layered thin glazing”

www.bbc.com

www.ceramicindustry.com

www.southwall.com

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiOnd2I2bjNAhUiOJoKHWARBjYQjB0IBg&url=http://www.bbc.com/news/technology-18329974&psig=AFQjCNE1RbV1A0OWiETJhf-AozUwJfuimQ&ust=1466583933382575
http://www.ceramicindustry.com/
http://www.southwall.com/
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Prototype 4 – “Air Sandwich”

http://www.sekisui.co.jp/
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Prototype 5 – “Supply Air Window”

www.dir-air.fi

http://www.dir-air.fi/en/pictures-and-videoclips/pictures
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• Classroom auxiliary system connected to windows:

• Exhaust fan:
(CO2 controlled) 

• Shading controlling system

(time control)

www.wintergarten-meusel.de

https://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=XuxK1EoFA_9cwM&tbnid=7WdPzCwkbpLhHM:&ved=0CAYQjB0&url=http://www.wintergarten-meusel.de/html/somfy-tahoma.html&ei=Wk4lVLO7LMr8ywO4-YLwCQ&bvm=bv.76247554,d.bGQ&psig=AFQjCNFjPDaIcGBZNRqmcAw4E6U7gPC3LA&ust=1411817339154201
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• Windows for Budapest Demonstration

• Assessment criteria (desired functions of the demonstration windows):

 providing look through -> glass,

 controlling glare -> shades/coatings,

 providing ventilation -> air – supply window,

 Careful design of window – to – wall connection,

 fulfilling local legislation (energy/esthetic aspects) 

 providing optimal thermal conditions (heat losses – heat gains)

?
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• Full year dynamic modeling simulations, 

THERMAL:

 Defining the most suitable product properties 
(U-value, G-value, Visual transmittance) to provide energy savings,

 Thermal comfort – (overheating (no cooling system))

DAYLIGHT:

 Glare prediction

SHADING OPERATION 

 Connecting thermal and daylight issues

(--->for more details see next slides)

eypenergy.com

https://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ofyF_RiRYG9d_M&tbnid=iYiB-IzKCe2MVM:&ved=0CAUQjB0&url=http://eypenergy.com/ensights/can-energy-modeling-predict-my-future-utility-bills/&ei=LywfU4PoMObC0QWM_oDgCw&bvm=bv.62788935,d.bGE&psig=AFQjCNG6skoycf0nBE-Blq17IBBO_ucI7A&ust=1394638252159685
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• Energy modeling – results

A: Original box window (prototype 0)

B: Original box window with thermal 

shade (prototype 1)

C: Original box window with thermal 

shade and adhesive plastic films 

(prototype 1 + 2)

D: Box window with 2P glazing (1 low-

e) unit in inner sash, solar shade

E: Box window with 3P glazing (2 low-

e) unit in inner sash, solar shade 

(prototype 4 + a solar shade)

F: Box window with 3P glazing (2 low-

e, spectral selective coatings – low 

heat gain unit) 

Scenario: A B C D E F

Temp over 25°C [h] 764 783 749 700 668 621

Avg. Daylight Ill. [lux] 290 264 255 237 211 157
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• 5 prototypes has been developed and investigated, which represents variety of 

possible upgrade strategies for different windows/cases

• demonstration example was shown using case study in Budapest

• There are two report versions available:

-> short version  (30 pages) the most important result,

-> full version  (80 pages including extensive background and testing procedure)

Conclusions:
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•Thank you

•Questions?


