
International Energy Agency

Energy Conservation in Buildings & Community Systems Programme

ECBCS Annual Report 2010

 



 



�

Introduction

Heat Pumping and Reversible Air conditioning 
is seeking to exploit expensive air conditioning 
equipment as fully as possible, for example by 
applying exhaust air heat recovery when operating 
in heat pumping mode. The knowledge generated by 
the project is of benefit to designers, commissioning 
providers and building operators.  

Energy Efficient Future Electric Lighting for 
Buildings: This project, completed in the past 
year, has identified and helped to accelerate the 
widespread use of appropriate energy efficient high-
quality lighting technologies and their integration with 
other building systems, making them the preferred 
choice of lighting designers, building owners, 
operators and users. 

Integrating Environmentally Responsive Elements 
in Buildings is exploring building integration of 
renewable energy and other technologies. The 
outcomes are of significant interest to construction 
product developers, architects, engineers, building 
contractors, owners, operators and users.

The major challenge in the coming years is renovation 
and refurbishment of the existing building stock to 
dramatically reduce energy use. ECBCS is therefore 
particularly active in this area, with one new project, two 
ongoing and one recently completed as follows:

Energy and Greenhouse Gas Optimized Building 
Renovation is newly started and is developing 
accurate, understandable information and tools 
targeted to non-expert decision makers and real 
estate professionals.  

Reliability of Energy Efficient Building Retrofitting 
- Probability Assessment of Performance and 
Cost is an ongoing project intended to help software 
developers, engineers, consultants and construction 
product developers. 

Prefabricated Systems for Low Energy Renovation 
of Residential Buildings is delivering information for 
building designers who focus on advanced building 
retrofit, energy, HVAC (heating, ventilation and air 
conditioning) and sustainable construction, the 
building industry with an interest in prefabrication of 
high performance energy building retrofit, apartment 
building owners with an interest in advanced 
renovation concepts, as well as a general audience. 
 













The drivers to substantially reduce energy use in 
the buildings sector are now greater than ever, with 
‘disruptive’ changes being required to the whole 
industry. With this overriding goal of demand reduction, 
the ECBCS Programme advances the integration of 
technologies and processes for increased energy 
efficiency and conservation in community energy systems 
and healthy buildings, resulting in low energy-related 
carbon emissions. Our projects are thus investigating 
different aspects of how this can be achieved for the 
benefit of defined target audiences, including:

Integration of Micro-generation and Related 
Energy Technologies in Buildings continues the 
theme of a previous ECBCS project, which has 
provided a sound foundation for modelling small 
scale co-generation systems. This work has been 
underpinned by extensive experimental validation 
to explore how such systems may be optimally 
applied. The target audiences for the present work 
include system designers and installers and energy 
services contracting companies, with policy and 
commercialisation strategy outputs of value to local 
to government policy makers, utilities, social housing 
providers, technology developers and investors.  

Towards Net Zero Energy Solar Buildings is 
investigating current net-zero, near net-zero and 
very low energy buildings to develop a common 
understanding, a harmonized international definitions 
framework, tools, innovative solutions and industry 
guidelines. As well as establishing an international 
education network, the key audiences for the work 
are government policy makers and research funding 
programme managers, industry, utilities and the 
academic community. 

Energy Efficient Communities recognises that 
community-wide energy concepts must be based 
on optimized solutions in economic terms rather 
than necessarily introducing cutting-edge technical 
innovations. The project is specifically targeting local 
decision makers and stakeholders, who are not 
experts in energy planning.  

Low Exergy Systems for High Performance 
Buildings and Communities: This project, completed 
in the past year, has developed concepts for reducing 
the exergy demand in buildings and community 
energy systems. The outcomes are of particular 
benefit for energy managers, designers, and energy 
service companies. 
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Holistic Assessment Toolkit on Energy Efficient 
Retrofit Measures for Government Buildings has 
been recently completed and has produced guidance 
and tools for energy managers, designers and energy 
service companies.

Consideration about practical operation of existing and 
future buildings is the primary concern for a recently 
completed ECBCS project:

Cost Effective Commissioning of Existing and 
Low Energy Buildings: The beneficiaries are 
building services commissioning providers, and also 
designers, building owners, and operations and 
maintenance personnel. 

How different factors influence energy use in buildings, 
particularly occupant behaviour is being investigated in:

Total Energy Use in Buildings: Analysis and 
Evaluation Methods for which the beneficiaries of 
the project outcomes will be policy makers, property 
developers, energy services contracting companies, 
manufacturers and designers of energy saving 
technologies.

In the past year, a new the Air Infiltration and 
Ventilation Centre operating period has been approved 
based on a very different concept than adopted in 
the past. A key ambition of the new AIVC is to have 
integrated / combined activities consisting of different 
activities (webinars, workshops, technical papers, and 
so on) resulting in high impact activities with an in depth 
review process. AIVC outputs include publication of 
the AIR newsletter, the 31st Annual AIVC Conference, 
development of online databases and additions to 
their series of reports. The main target groups for 
the Centre are the research community, industry 
including practitioners - from design to construction 
and maintenance - as well as policy and other decision 
makers.    

I am also pleased to report the ECBCS Programme is 
continuing to improve the dissemination of knowledge 
generated in our research activities. During the past 
year, the presentation and approach to content for 
our website, newsletter and annual report have been 
further developed. The intention is that these initiatives 
should help to widen interest in the outcomes of ECBCS 
projects, not only among the project participants, but also 
all those concerned with energy conservation in buildings 
and community systems.

Dr Morad R. Atif
ECBCS Executive Committee Chair
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Energy and Greenhouse Gas Optimized Building Renovation

New Research Projects
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Energy and Greenhouse Gas Optimized Building 
Renovation 

Project duration: 2010 - 2015

As the basis for future standards the project is developing 
a new methodology consisting of procedures and 
guidelines to enable cost effective renovation of existing 
buildings towards both nearly-zero energy related 
greenhouse gas emissions and nearly-zero energy 
objectives. The main objective is to provide tools, 
guidelines, recommendations, best-practice examples 
and background information for policy makers, designers, 
users, owners and promoters that help to cost effectively 
minimize greenhouse gas (GHG) emissions as well 
as primary non-renewable energy consumption in the 
existing buildings sector. Further, the integration of 
renewable energy production at a local and / or district or 
grid level is being considered.

An objective is also to develop information 
understandable by the target audiences enabling them 
to appreciate the benefits, but also the problems and 
risks associated with building renovation. It will also 
enable them to understand their roles as users, decision 
makers, real estate professionals or stakeholders in 
general. Accurate, understandable information and tools 
(also targeted to non-experts) must be provided so that 
decision-makers, including end-users, can make better 
decisions and choose the best options. Priority target 
groups must be identified and deliverables must be 
clearly addressed to each one of them. It is crucial for 
the success of the project to actively involve high level 
stakeholders.

The work being undertaken consists of defining the 
best renovation strategies from a perspective of cost-
effectiveness for existing buildings of differing categories, 
typologies, dates of construction, construction or building 
characteristics, architectural restrictions, patterns of use, 

climates (including buildings with heating and / or cooling 
needs), and so on.

Initially, the following are being defined:

The types of buildings considered in the study 
(residential buildings, office buildings)
Categories, typologies and building ages to be 
analysed
The level of intervention: if just at the building level or 
at the block, district level or even higher
Methodology for the intervention: keep the users / 
tenants in the building or move them during the works
Objective of the intervention: keep the same tenants 
/ users or invest in a higher standard; conservation of 
building value or increasing of rental revenues
For each set of buildings it is also necessary to define 
target values for energy use and greenhouse gas 
emissions. Furthermore, the definition of a nearly-zero 
emissions building must be clarified at a national level.

Meetings

The �st Project Meeting took place in Lisbon, Portugal in 
October �0�0.

Operating Agent: Manuela Almeida, University of Minho, 
Portugal

Participating Countries (provisional): Austria, 
P.R.China, The Czech Republic, Denmark, France, 
Greece, Italy, The Netherlands, Norway, Portugal, 
Switzerland, UK 

Further information: 
www.ecbcs.org/annexes/annex56.htm













Annex 56

“Accurate, understandable 
information and tools (also targeted 
to non-experts) must be provided 
so that decision-makers, including 
end-users, can make better 
decisions and choose the best 
options.”
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Completed Research Projects

Energy Efficient Future Electric Lighting for Buildings

Holistic Assessment Toolkit on Energy Efficient Retrofit Measures for 
Government Buildings

Cost Effective Commissioning of Existing and Low Energy Buildings

Low Exergy Systems for High Performance Buildings & Communities
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Project duration: 2004 - 2010

Lighting is a large and rapidly growing source of energy 
demand and greenhouse gas emissions. At the same 
time the savings potential of lighting energy is high, even 
with existing technologies, and there are new energy 
efficient lighting technologies emerging onto the market. 
Currently more than 33 billion lamps operate worldwide, 
consuming more than �650 TWh of energy annually, 
which is �9% of global electricity consumption.
The more efficient use of lighting energy would limit the 
rate of increase of electric power consumption, reduce 
the economic and social costs resulting from constructing 
new generating capacity, and reduce the emissions 
of greenhouse gases and other pollutants. Interesting 
aspects of desired lighting technologies are energy 
savings, daylight use, individual control of light, quality 
of light, emissions during life cycle and total costs. The 
demands for the new light sources are: higher efficiency, 
lower environmental impact, lower costs, better light 
quality, longer lifetime, suitability for dimming and control. 

Project objectives

The project objectives have been to:

Identify and accelerate the use of energy efficient 
high-quality lighting technologies and their integration 
with other building systems;
Assess and document the technical performance of 
existing and future lighting technologies;
Assess and document barriers preventing the 
adoption of energy efficient technologies and propose 
means to resolve these barriers.

There is significant potential to improve energy 
efficiency of old and new lighting installations even 
with existing technologies. The energy efficiency of 
lighting installations can be improved with the following 
measures: 

The choice of lamps - incandescent lamps should 
be replaced by compact fluorescent lamps (CFLs), 
infrared coated tungsten halogen lamps or lighting 
emitting diodes (LEDs), mercury lamps by high-
pressure sodium lamps, metal halide lamps, or LEDs, 
and ferromagnetic ballasts by electronic ballasts
The use of controllable electronic ballasts with low 
losses











Energy Efficient Future Lighting for Buildings

A N N E X  4 5

Espoo 2010 
Edited by Liisa Halonen, Eino Tetri & Pramod Bhusal

G U I D E B O O K  O N  E N E R G Y  

E F F I C I E N T  E L E C T R I C  

L I G H T I N G  F O R  B U I L D I N G S  

Annex 45
The lighting design: the use of efficient luminaires and 
localized task lighting 
The control of light with manual dimming, presence 
sensors, and dimming according to daylight 
The usage of daylight
The use of high efficiency LED-based lighting systems 

The project has suggested that clear international 
initiatives (by the IEA, EU, CIE, IEC, CEN and other 
international bodies) should be taken up in order to:

Upgrade lighting standards and recommendations
Integrate values of lighting energy density (kWh/m�, a) 
into building energy codes
Monitor and regulate the quality of innovative light 
sources
Pursue research into fundamental human 
requirements for lighting (visual and non-visual effects 
of light)
Stimulate the renovation of inefficient old lighting 
installations by targeted measures.

The Guidebook on 
Energy Efficient 
Electric Lighting for 
Buildings is available 
at:  
www.ecbcs.org  
An extended 
summary of this is 
also available.

Operating Agent: Liisa Halonen, Aalto University 

Participating Countries: Australia, Austria, Belgium, 
Canada, China, Finland, France, Germany, Italy, Japan, 
Netherlands, Norway, Poland, Sweden, Switzerland, 
Turkey, UK, USA

Observers: Russia and Singapore

Further information and reports: 
www.ecbcs.org/annexes/annex�5.htm
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Project duration: 2005 - 2010

Older, energy inefficient buildings represent about 
80% of the building stock, and 95% of the energy 
consumption. Therefore, this project focuses exclusively 
on energy retrofit in selected building categories that 
represent a substantial part of the non-residential building 
stock: office / administrative buildings, large one-story 
production facilities and maintenance shops. Though the 
focus is primarily on government buildings, many results 
can be applied directly to similar private sector buildings.
Research has shown that many government buildings are 
characterised by high energy consumption. Since these 
buildings are constructed similarly in many countries, 
experience gained with retrofitting such buildings with 
energy saving technologies should be widely applicable 
– on an international scale. 

Considerations of energy saving options can be based 
on simple tools such as the Energy Concept Adviser for 
Educational Buildings (developed in the ECBCS project 
Annex 36). A suitable tool should provide ‘rules of thumb’ 
for quick and easy estimation of required investments 
and potential energy savings applicable to government 
buildings before analysing the building construction in 
detail. Simple tools for analysis will encourage users to 
become more deeply involved in assessing the energy 
consumption of their facilities.

Deliverables

Energy and Process Assessment Protocol - The 
document to support energy assessments at 
administrative / office buildings, barracks and 
dormitories, service buildings, and production and 
maintenance facilities.
Energy Saving Technologies and Measures for 
Government Building Retrofits - A database of energy 
saving technologies and measures for government 
building retrofits with examples of best practices.
Best Practice Guidelines for Innovative Energy 
Performance Contracts
The ‘EnERGo’ IT Toolkit  – An electronic interactive 
source book published on CD-ROM and 
supplemented by guidelines, best practice and case 
studies published as a book. A central database will 
include all project results and will allow users to obtain 
extensive information, according to their individual 
focus of interest: energy saving opportunities, design 









inspirations, design advice, decision tools, design 
tools, commissioning methods, long-term monitoring 
systems, and measures that require no financial 
investment.

Progress

The Energy and Process Assessment Protocol has 
been peer reviewed and amended based on the 
comments received. 
In addition to the electronic version of the Protocol, a 
print ready edition is included in the EnERGo Toolkit. 
Six hundred paper copies of the printed edition have 
been distributed internationally ASHRAE. 
The Protocol has been used for training at workshops 
conducted in January 2010 in Orlando, FL, USA. 
The Protocol has been adopted by the U.S. Army 
to help streamline energy assessments at multiple 
installations under its Energy Engineering Analysis 
Program, as well as for showcase assessments 
conducted under the supervision of multi-national 
teams in Germany, Italy, Japan, and the Republic of 
Korea. 
Source material for energy auditor training based on 
the Protocol has been published separately in CD-
ROM format.
The Best Practices Guidelines for Innovative Energy 
Performance Contracts, have also been incorporated 
into the EnERGo Toolkit.
The terminology used in the English version of the 
input fields for the Toolkit and the help text for the 
calculation tool has been aligned with the relevant ISO 
/ CEN standards.

Meetings

On �8th June, �0�0, a project technical session was 
organized as a part of the ASHRAE annual meeting in 
Albuquerque, NM, USA. 
A project workshop was included in the 2010 
GovEnergy conference program on ��th August, 2010, 
Dallas, TX, USA.

Operating Agent: Alexander Zhivov

Participating Countries: Canada, Denmark,  Finland, 
France, Germany, Italy, USA

Further information and reports: 
www.ecbcs.org/annexes/annex�6.htm



















Holistic Assessment Toolkit on Energy Efficient 
Retrofit Measures for Government Buildings

Annex 46
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Project duration: 2005 - 2010

Commissioning is a cost-effective way for owners to 
ensure their buildings reach their full operating potential. 
When a building is commissioned it goes through a 
systematic, quality assurance process. This process, 
which spans the design, construction, and operation of 
the building and its systems, is a valuable mechanism 
for quality building delivery. The process is aligned with 
industry best-practices, and involves commissioning 
agents, building owners, architects, engineers and 
building operators. It includes: 

developing documents such as the Owner’s Project 
Requirements;
planning for and carrying out verification checklists 
and functional tests;
developing a complete Systems Manual and training 
requirements;
performing seasonal / deferred testing. 

Commissioning ensures that the building meets the 
owner’s needs, operates efficiently and lays the 
groundwork for training the operations and maintenance 
staff to maintain systems over the life of the building. The 
overarching benefits include reduced life cycle costs, 
improved occupant comfort and productivity, and cost-
effective maintenance. 

Twenty two organizations from ten countries have 
successfully completed research into the cost-effective 
commissioning of existing and future buildings to 
improve operating performance. The commissioning 
techniques developed through this project are intended 
to help transition the industry from the intuitive approach 
currently employed in the operation of buildings, to more 
systematic and structured activities focusing on achieving 
significant energy savings.

Key outputs of the project include:

Methods and tools for commissioning advanced 
systems and low energy buildings
Methods and tools for field application
Information on the costs and benefits that can be used 
to promote the wider use of commissioning 

The ‘Commissioning Overview’ report can be 
considered as an introduction to the commissioning 
process. The project results also serve as a means 
to document information on commissioning practices 
in different countries and to disseminate relevant 
information to national practitioners.

A major barrier to market penetration is the lack of 
commissioning methods and tools to ensure that 
advanced components and systems reach their technical 
potential and operate energy-efficiently. So, guidelines 














and tools to help overcome that barrier for both existing 
and future buildings have been developed.

The report, ‘Commissioning Tools for Existing and 
Low Energy Buildings’ provides general information 
on the use of tools to enhance the commissioning of low 
energy and existing buildings. It summarizes guidelines 
for monitoring and the use of sensors and also presents a 
series of national case studies. 

Twelve national research studies about commissioning 
cost-benefits and persistence have been analysed, 
with emphasis on cases for which the cost-benefit 
methodologies were available. The majority considered 
multiple buildings, and the sources ranged from research 
reports, databases and marketing literature. Key results 
have been obtained by forming a consensus on the 
evaluation methodologies for commissioning cost-benefit 
and persistence. These methods have been implemented 
in a cost-benefit and persistence database using field 
data. Financial and technical data was collected and 
analyzed from 10 new building commissioning projects 
and �� existing building commissioning projects spanning 

Cost Effective Commissioning  
of Existing & Low Energy Buildings

Annex 47

“Commissioning ensures that 
the building meets the owner’s 
needs, operates efficiently and 
lays the groundwork for training the 
operations and maintenance staff to 
maintain systems over the life of the 
building.”
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seven countries. The results are published in the report 
‘Commissioning Cost Benefit and Persistence’. 
This report also highlights national differences in the 
application of commissioning.
Work on the initial commissioning of advanced and 

low energy building systems has focused on the 
conceptual, design, construction, handover, and early 
operation phases of buildings to determine what can be 
improved for future buildings. The final and overarching 
recommendations will move the industry towards:

standardizing parameters for commissioning data, 
users, and practices,
finding representations that can seamlessly carry 
data from one phase of building delivery to the next,  
minimizing data loss,
partnering with current efforts in the area of building 
information modelling (BIM) and developing parallel 
models and software applications for commissioning 
of advanced and low-energy buildings,
overcoming challenges of cost, function, and payback 
in digital commissioning tools, and 
developing historic data records for commissioning of 
advanced and low-energy buildings based on pre-
specified data and flow chart categories.

These findings, together with process tools developed, 
are presented in the report ‘Flowcharts and Data 
Models for Initial Commissioning of Advanced and 
Low Energy Building Systems’.











Cost Effective Commissioning  
of Existing & Low Energy Buildings

Annex 47

In many countries, commissioning is still an emerging 
activity and in all countries, advances are needed for 
greater formalization and standardization. The products 
of this research project promote best practices to 
advance the development of commissioning and to serve 
as the basis of further research in this growing field.

Recent Publications

The following reports have been published by the project:

Commissioning Overview 
Commissioning Tools for Existing and Low energy 
Buildings 
Commissioning Cost-Benefit and Persistence of 
Savings 
Flow Charts and Data Models for Initial 
Commissioning of Advanced and Low Energy Building 
Systems

Co-Operating Agents: Daniel Choinière and Natascha 
Milesi-Ferretti 

Participating Countries: Belgium, Canada, Czech 
Republic, Finland, France, Germany, Hong Kong / China, 
Japan, Netherlands, Norway, USA

Observer: Hungary

Further information and reports:
 www.ecbcs.org/annexes/annex��.htm








“Work on the initial commissioning 
of advanced and low energy 
building systems has focused 
on the conceptual, design, 
construction, handover, and early 
operation phases of buildings to 
determine what can be improved for 
future buildings.”
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Project duration: 2005 - 2010

The main objective of this project is to develop concepts 
for reducing the exergy demand in buildings and 
community systems. Thus the related CO�-emissions 
of the building stock will be reduced and supporting 
structures developed for sustainable and secure energy 
systems for this sector. Specific objectives are to:

Use exergy analysis to develop tools, guidelines, 
recommendations, best-practice examples and 
background material for designers and decision 
makers in the fields of construction, energy production 
and government policy-making
Develop cost-efficient energy / exergy measures for 
retrofit and new buildings, such as dwellings and 
commercial / public buildings
Develop exergy-related performance analysis of the 
buildings as seen from a community level

The project is based on an integral approach which 
includes not only the analysis and optimisation of the 
exergy demand in the heating and cooling systems, but 
also all other processes for which energy / exergy is used 
within the building stock. To reach this aim, the project 
is working with the underlying fundamental principles, 
i.e. exergy analysis methodologies. These work items 
are aimed at development, assessment and analysis 
methodologies, including tool development for system 
design and performance analysis. On this basis, the work 
on exergy efficient community supply systems focuses 
on the development of exergy distribution, generation 
and storage system concepts. Within project, equal 
emphasis is given to generation and supply as to the use 
of energy / exergy. As a result, the development of exergy 
efficient building technology depends on the reduction of 
exergy demand for the heating, cooling and ventilation of 
buildings.

Tools for Exergy Analysis

To deploy exergy-based design approaches for buildings 
and community systems within design teams, the 
following tools are being developed:

A simplified Excel-based tool for steady-state exergy 
analysis of different building heating systems. The 
tool is focussed at the building level and allows 
the combination of several building systems to be 
analyzed, giving an idea of their exergy performance 
and suitability in providing heating demands.
Several models for the dynamic analysis of building 
systems have also been developed in TRANSYS 
code. Although compiled into a tool, the models can 
be combined as modules, allowing for the evaluation 
of a great variety of building systems.











Low Exergy Systems for High Performance  
Buildings & Communities 

Annex 49
A simplified exergy evaluation model has been 
implemented into the REVIT building design 
environment. So an evaluation starting with a CAD 
drawing of a building is possible.
A simplified tool, also Excel based, is being developed 
for analyzing exergy performance energy supply 
structures at the community level. This is intended as 
an aid to municipalities and decision makers involved 
in the community design process in the planning of 
optimized energy supply structures. With the help of 
this tool, both quantitative and qualitative views on 
potential improvements in such structures can be 
gained.
A tool for estimating the exergy associated with 
thermal comfort and energy processes within the 
human body to give insight on the relation between 
the concept of exergy and thermal comfort issues.

Progress

In �0�0 a working report 
on the “Human-Body 
Exergy Balance and 
Thermal Comfort” 
has been published to 
summarise the work on 
the relationship between 
exergy analysis and 
thermal comfort issues. 
The final project report is 
expected to be published 
in early �0��.

Meetings

In October 2010 the final project conference on The 
Future for Sustainable Built Environments with High 
Performance Energy Systems took place in Munich. 
This was a joint activity with the European COSTeXergy 
Action.

Operating Agent: Dietrich Schmidt, Fraunhofer-Institute 
for Building Physics, Department Energy Systems, 
Kassel

Participating Countries: Austria, Canada, Denmark, 
Finland, Germany, Italy, Japan, Poland, Sweden, 
Switzerland, Netherlands, USA

Further information and reports:  
www.ecbcs.org/annexes/annex�9.htm
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Ongoing Research Projects

Air Infiltration & Ventilation Centre

Integrating Environmentally Responsive Elements in Buildings

Heat Pumping & Reversible Air Conditioning

Prefabricated Systems for Low Energy Renovation of Residential Buildings

Energy Efficient Communities

Towards Net Zero Energy Solar Buildings

Total Energy Use in Buildings: Analysis & Evaluation Methods

Integration of Microgeneration and Other Energy Technologies in Buildings 

Reliability of Energy Efficient Building Retrofitting - Probability Assessment 
of Performance and Cost 
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Air Infiltration & Ventilation Centre

Project duration: 1979 - present

The primary objective of the ECBCS information centre, 
“Air Infiltration and Ventilation Centre (AIVC)”, is to be 
the international centre on research and development 
in the fields of air infiltration and ventilation, and thus 
to provide a high quality international technical and 
information forum covering the areas of ventilation and 
air infiltration in the built environment with respect to 
efficient energy use, good indoor air quality and thermal 
comfort. The mission of AIVC is to be the reference portal 
for information on ventilation in buildings to improve 
the wellbeing of people through development and 
dissemination of ventilation knowledge.

The popular annual conference provides an opportunity 
for researchers and practitioners from around the world 
to exchange ideas and present their latest findings. The 
proceedings and conference report are available at the 
AIVC website.

The latest operating period for the Air Infiltration and 
Ventilation Centre ended in May 2010. The AIVC’s 
continuation for the period from 2011 to 2013 was 
approved at the November �0�0 meeting of the ECBCS 
Executive Committee, during which time a fundamentally 
new approach will be implemented.

New Products in 2010

New Ventilation Information Papers

VIP 34 Needs and methods for ductwork cleaning in 
France
VIP 33 CO� as indicator for the indoor air quality - 
General principles



VIP 32 Hybrid Ventilation

Contributed Reports

CR 13 Reduction of tobacco smoke in the hospitality 
business

AIVC Conference Proceedings

31st  Annual Conference ‘Low Energy and Sustainable 
Ventilation Technologies for Green Buildings’, held 26th 
- 28th October 2010 in Seoul, Korea.

AIVC Newsletter: ‘Air Information Review’

March �0�0
The website (www.aivc.org) is regularly updated.

Meetings

A workshop on the topic of “Large scale national 
implementation plans for building airtightness 
assessment” was held in Brussels, Belgium, in June 
�0�0.

Operating Agent: Peter Wouters, INIVE eeig

Participants: Belgium, Czech Republic, France, Greece, 
Japan, Republic of Korea, Netherlands, Norway, USA

Further information and reports: 
www.ecbcs.org/annexes/annex5.htm







Annex 5
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 Project duration: 2004 - 2011

The building sector is identified as providing the largest 
potential for CO�  emissions reductions by �0�0. Many 
countries worldwide have set very ambitious targets 
for energy efficiency improvements in buildings. To 
successfully achieve these targets, it is necessary to 
identify and develop innovative building and energy 
technologies and solutions for the medium and long term. 

These should facilitate considerable energy savings and 
the implementation and integration of renewable energy 
devices within the built environment. Rapid developments 
in materials science, information and sensor technology 
offer major opportunities for creating new intelligent 
building components and systems.

Responsive building concepts are design solutions that 
maintain an appropriate balance between optimum 
interior conditions and environmental performance by 
reacting:

in a controlled and holistic manner to changes in 
external or internal conditions, and
to occupant intervention.

These concepts arise from an integrated multidisciplinary 
design process, which optimizes energy efficiency and 
includes integration of human factors and architectural 
considerations. In this respect, responsive building 
elements are essential technologies for the exploitation of 
the environmental and renewable energy resources and 
in the development of integrated building concepts.

The challenge is to achieve an optimum combination of 
responsive building elements and integration of these 
with the building services systems and renewable energy 
systems to reach an optimal environmental performance.

Environmental design and control of buildings can be 
divided into two very different approaches. In the usual 
‘exclusive’ approach energy efficient building concepts 
are created by excluding the indoor environment from 
the outdoor environment through a very well insulated 
and air tight building construction. Acceptable indoor 
environmental conditions are established by automatic 
control of efficient mechanical systems. Alongside this, 





there is a growing interest for developing buildings that 
co-operate with nature and make use of the available 
environmental conditions. In this ‘selective’ approach, 
energy efficient building concepts are created by using 
the building form and envelope as an intermediate 
between the outdoor and the indoor environment.
 
Acceptable indoor environmental conditions are 
established by user control of the building envelope 
and the mechanical systems. It is important that the 
building is responsive to the fluctuations in the outdoor 
environment and the changing needs of the occupants, 
which means that the building should have the ability to 
dynamically adjust its physical properties and energetic 
performance. This capability could pertain to energy 
capture (as in window systems), energy transport (as air 
movement in cavities), and energy storage (as in building 
materials with high thermal storage capacity). 

In a responsive building an optimum must be found 
between sometimes contradictory requirements such 
as energy use, health and comfort. From the viewpoint 
of human coexistence with nature the approach is to 
make buildings ‘open’ to the environment and to avoid 
barriers between indoors and outdoors, in which from 
the viewpoint of energy savings, for certain periods 
the approach is to exclude the buildings from the 
environment. The area between indoors and outdoors 
thereby becomes a more or less ‘hybrid zone’, in which 
the energy gains are not only rejected, but are stored, 
tempered, admitted or redirected, depending on the 
desired indoor conditions. In this respect, responsive 
building elements (RBE) are essential technologies for 
the exploitation of the environmental and renewable 
energy resources and in the development of responsive 
building concepts (RBC). 

Nowadays we are able to measure and control the 
performance of buildings, building services and energy 

Integrating Environmentally Responsive Elements  
in Buildings

Annex 44

“Responsive building concepts 
are design solutions that maintain 
an appropriate balance between 
optimum interior conditions and 
environmental performance...”
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Integrating Environmentally Responsive Elements  
in Buildings

Annex 44
systems with advanced building management systems 
(BMS). This opens a new world of opportunities.
 
Buildings no longer act as rigid objects that need a large 
heating installation in winter and big cooling equipment 
during summer to “correct” the indoor climate, rather 
they become additional ‘living skins’ around occupants, 
keeping them in contact with nature, but at the same time 
protecting them when necessary.

The integration of responsive building elements with 
building services and energy-systems within responsive 
building concepts has a number of important advantages:

Integration of responsive building elements with 
energy-systems will lead to substantial improvement 
in environmental and operating cost performance.
It enhances the use and exploits the quality of energy 
sources (exergy) and stimulates the use of renewable 
and low valued energy sources (like waste heat, 
ambient heat, residual heat etc.)
It will further enable and enhance the possibilities of 
passive and active storage of energy (‘buffering’).
It will integrate architectural principles into energy 
efficient building concepts.
Responsive building elements lead to better tuning of 
available technologies in relation to the building users 
and their behaviour.
It enhances the development of new technologies and 
elements, in which multiple functions are combined in 
the same building element.
It leads to a better understanding of integrated design 
principles among architects and engineers

With the integration of responsive building elements, 

building services and renewable energy systems, 
building design completely changes from design of 
individual systems to integrated design of responsive 
building concepts. This should allow for optimal use of 
natural energy strategies (daylight, natural ventilation, 
passive cooling, etc.), as well as integration of renewable 
energy devices. Design teams including both architects 















and engineers are formed and the building design is 
developed in an iterative process from the conceptual 
design ideas to the final detailed design. However, 
a number of barriers appear when the borderline 
between architecture and engineering is crossed; the 
design process contains many challenges to those who 
participate in the process. The main barriers to achieving 
an integrated design process are a lack of knowledge, 
information and guidelines, successful examples and 
expertise. 

The ECBCS research project “Annex 44: Integrating 
Environmentally Responsive Elements in Buildings” has 
dealt with these issues and three major publications 
addressing the challenges are available from 
www.ecbcs.org:

Expert Guide. Part 1 Responsive Building 
Concepts
Expert Guide. Part 2 Responsive Building 
Elements
Designing with Responsive Building Element

Operating Agent: Per Heiselberg, Aalborg University

Participating Countries: Austria, Canada, China, 
Denmark, France, Italy, Japan, Norway, Portugal, 
Sweden, Netherlands, UK, USA

Further information and reports: 
www.ecbcs.org/annexes/annex��.htm







“Buildings no longer act as rigid 
objects..., rather they become 
additional ‘living skins’ around 
occupants keeping them in contact 
with nature, but at the same time 
protecting them when necessary.”
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Project duration: 2005 - 2011

In many climates, office buildings are commonly 
equipped with a heat pump which has the function 
of providing cooling or air-conditioning of the internal 
spaces. The existence of this heat pump offers attractive, 
but rarely implemented, opportunities to improve the 
energy performance of the building and to reduce the 
energy-related carbon dioxide (CO�) emissions.

Substituting a boiler with a heat pump may save more 
than 50% of primary energy, if electricity is produced by a 
modern gas-steam power plant (and even more if a part 
of that electricity is produced from a renewable source). 
‘Heat pumping’ is probably today one of the quickest and 

safest solutions to save energy and to reduce carbon 
dioxide emissions. This project is promoting the best heat 
pumping techniques applicable to air conditioning for 
commercial buildings. The specific focus is the integration 
of these techniques inside the whole air conditioning 
system. The project has investigated two options based 
upon the use of heat pumps, not only to provide cooling, 
but to also to meet, at least partially, the heating demand: 
heat recovery at the condenser and reversibility of the 
machine.
The project has addressed both new building projects 
and retrofit of existing cases. Indeed, the retrofit of 
an existing building and even more, the design of a 
new one, should take all possibilities of heat pumping 
into consideration as soon as possible. Based upon a 
number of case studies, the research work conducted 
in this project has identified a number of constraints and 
obstacles to the application of this strategy.
 
This research project has examined in detail the 
problems raised when moving to a more systematic use 
of heat pumps for providing both heating and cooling to 
office buildings. While not all problems have been solved, 
the project has successfully delivers a set of tools, design 
methodology and practical illustrations that will help 

designers, commissioning agents and building operators 
to pay more attention to these new options and in that 
way to reduce the environmental impact of buildings.

Deliverables

Analysis of building heating and cooling demand for 
the purpose of assessing the reversibility and heat 
recovery potentials
Review of heat recovery and heat pumping solutions 
A reference book for simulation tools
Design Handbook for Reversible Heat Pump Systems 
with and without Heat Recovery
Overview of Case Studies and Demonstrations of 
Heat Pump systems for Tertiary buildings

Meetings

The 8th Experts’ Meeting took place in Paris in February 
�0�0. 

Co-Operating Agents: Philippe Andre and Jean Lebrun, 
Université de Liège

Participating Countries: Belgium, China, France, 
Germany, Italy, Switzerland

Further information and reports:
 www.ecbcs.org/annexes/annex�8.htm
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“Substituting a boiler with a heat 
pump may save more than 50% 
of primary energy, if electricity is 
produced by a modern gas-steam 
power plant”
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Project duration: 2006 - 2011

Energy conservation is largely dominated by existing 
buildings. In most industrialized countries new buildings 
will only contribute 10% - 20% additional energy 
consumption by �050 whereas more than 80% will be 
influenced by the existing building stock. If building 
renovation continues at the current rate and with the 
present common policy, we will need between �00 and 
�00 years to improve the building stock to the energy 
level of today’s new construction.

Currently, most building renovations address isolated 
building components, such as roofs, façades or heating 
systems. This often results in inefficient, and in the end 
expensive solutions, without an appropriate long-term 
energy reduction. Optimal results cannot be achieved by 
single renovation measures and new problems can arise, 
including local condensation or overheating. Currently, 
most building renovations are neither cost effective nor 
energy effective. This project aims to standardise and 
prefabricate building retrofits for efficiency and quality. 
The objective is the development and demonstration 
of an innovative whole building renovation concept for 
typical apartment buildings. 

Project objectives

Investigate and promote cost effective low energy 
renovation strategies for existing apartment buildings
Establish optimised renovation solutions that will 
reduce the energy consumption by a factor of 5 to �0 
i.e. to less than 30 - 50 kWh/(m²•year)
Achieve standardisation of construction details 
suitable for prefabrication at lower costs.

The focus is on typical apartment blocks, which 
represent approximately �0% of the residential European 
dwelling stock. One of the novel aspects of the project 
is the integration of a ventilation system into the 
façade construction. Innovative solutions have been 
studied to integrate conduits into the insulation layer 
and to apply vacuum insulation to compensate locally 
for the additional thermal loss. This concept avoids 
extensive construction work inside the building and 
makes it possible for the building to be inhabited during 
refurbishment. A special area of the project is dealing with 
advanced geometrics using laser scanning to obtain an 
accurate three-dimensional picture of existing buildings.







Progress

The final reports will be published in 2011.

 ‘Retrofit Strategies Design Guide’ documents 
typical solutions for whole building renovations, 
including prefabricated roofs with integrated HVAC 
components and for advanced facade renovation. 
An electronic tool, the ‘Retrofit Advisor ‘ has also 
been developed that allows an evaluation of suitable 
renovation strategies. These serve building owners 
and planners wishing to develop appropriate 
retrofit strategies and the guidance describes 10 
important design steps that have to be considered if 
prefabricated renovation modules will be used.
The ‘Retrofit Simulation’ report documents 
achievable energy savings. 
The ‘Retrofit Module Design Guide’ is for system 
evaluation, design, construction process and quality 
assurance for prefabricated whole building renovation 
concepts. Four types of Renovation modules have 
been developed and documented. The concepts 
presented have been developed by national teams 
from Austria, France, Portugal and Switzerland. They 
have considered the specific needs and possibilities 
for each country and the implications of applying 
different construction materials. 
‘Building Renovation Case Studies’ provides 
information about national case studies. Four 
demonstration projects in Austria and Switzerland 
with a total of eight buildings have been completed 
and documented. A full demonstration project in the 
Netherlands is further two planned demonstration 
sites in Sweden and Switzerland are being 
documented as such.
A ‘Project Summary Report’ is being developed 
for a broad audience, demonstrating the potential of 
prefabricated retrofit.

Meetings

The �th and 8th working meetings were held in Malmö, 
Sweden and Zurich, Switzerland respectively. 
The results have been presented at a large 
construction fair in Basel, Switzerland (Swissbau ’10).

Operating Agent: Mark Zimmermann, EMPA

Participating Countries: Austria, The Czech Republic, 
France, Netherlands, Portugal, Sweden, Switzerland

Further information and reports:  
www.ecbcs.org/annexes/annex50.htm
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Project duration: 2007 - 2012

Energy planning for community level systems is 
of increasing political importance in a number of 
industrialised countries. A strong increase of interest 
in sustainability issues is apparent in municipal 
administrations as a result of both national and local 
political pressure. Consequently ambitious targets for 
the reduction of energy-related carbon dioxide (CO�) 
emissions are often set by communities, but with only 
a limited understanding of the means to achieve them. 
Often the appropriate technology exists, but difficulties 
are caused by insufficiencies in:

know-how for strategic planning,
management ability during the implementation 
process, and
availability of tools and instruments for decision 
making, planning and monitoring.

This project is 
providing practical 
guidance for 
urban planners, 
decision makers 
and stakeholders 
on how to achieve 
ambitious energy 
and CO� reduction 
targets on a 

local and urban scale. Addressing small units such as 
neighbourhoods or quarters, as well as whole towns or 
cities, the project is generating the necessary knowledge 
and means to be able to define reasonable goals in 
terms of energy efficiency, energy conservation and 
greenhouse gas abatement at the community level.

Local decision makers and stakeholders are the primary 
audiences addressed by this project, rather than energy 
planners. Hence the legal frameworks and different 
approaches found within the participating countries are 
being considered according to their comparable suitability 
to enable innovative approaches for successful urban 
energy policies.

Research Areas

Existing organisational models, implementation 
instruments and planning tools for local 
administrations and developers are being assessed in 
a state of the art review.
Case studies on energy planning and implementation 
strategies for neighbourhoods, quarters and municipal 
areas. This is involves both refurbishment of existing 
building stock and planning and development of new 
‘green’ settlements.










Energy Efficient Communities Case Studies  
and Strategic Guidance for Urban Decision Makers 
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Case studies on the preparation of integrated energy 
and CO� abatement concepts for towns or cities and 
corresponding implementation strategies.
Instruments for a successful community energy 
policy: to include the preparation of a guidebook 
to successful urban energy planning, a community 
energy concept adviser and dissemination activities.

Deliverables 

The ‘Guidebook to Successful Urban Energy 
Planning’ is aimed at decision makers in urban 
administrations, developers and urban planners. The 
document is based on the findings of the state of the 
art review, and an evaluation of the case studies, and 
presented in a way that users will be able to apply the 
guidebook directly to their own work. 
The ‘District Energy Concept Adviser’ is 
a computer-based tool to support municipal 
administrations and urban planners faced with 
evaluating and monitoring. 

Progress

Evaluation of case studies on energy planning and 
implementation strategies for neighbourhoods, 
quarters and municipal areas is underway.
Work on the District Energy Concept Adviser (D-ECA) 
is ongoing with a first working version expected during 
�0��. 
The Guidebook to Successful Urban Energy Planning 
is being drafted. 
A website for the project has been set up providing 
information on the project objectives, participants 
and periodic newsletters. In addition, papers and 
presentations made during the course of the project 
are provided for download. 

Meetings

A Web meeting was convened April 2010 (replacing a 
planned project meeting) 
In November �0�0, a full project meeting took place in 
Tokyo, Japan 

Operating Agent: Reinhard Jank, Volkswohnung GmbH

Participating Countries: Austria, Canada, Denmark, 
Finland, France, Germany, Japan, Netherlands, Sweden, 
Switzerland, USA

Further information: 
www.ecbcs.org/annexes/annex5�.htm























�8

Project duration: 2008 - 2013

Energy use in buildings worldwide accounts for over 
�0% of primary energy use and ��% of greenhouse 
gas emissions. Energy use  and emissions include 
both direct, on site use of fossil-fuels and indirect use 
from electricity, district heating / cooling systems and 
embodied energy in construction materials. Several 
industrialised countries have adopted a vision of so-
called ‘net zero energy buildings’ as long-term goal of 
their energy policies. However, what is missing is a clear 
definition and international agreement on the measures 
of building performance that could inform ‘zero energy’ 
building policies, programmes and industry adoption 
around the world.

The objective of the project is to study current net-
zero, near net-zero and very low energy buildings and 
to develop a common understanding, a harmonized 
international definitions framework, tools, innovative 
solutions and industry guidelines. A primary means of 
achieving this objective is to document and propose 
practical net zero energy building (NZEB) demonstration 
projects, with convincing architectural quality. These 
exemplars and the supporting sourcebook, guidelines 
and tools are viewed as keys to industry adoption.

The project aims to equalize their small annual energy 
needs, cost-effectively, through building integrated 
heating / cooling systems, power generation and 
interactions with utilities. It is building upon recent 
industry experiences with net-zero and low energy 
solar buildings and the most recent developments in 
whole building integrated design and operation. The 
joint international research and demonstration activity 
will address concerns of comparability of performance 
calculations between building types and communities 
for different climates in participating countries. The goal 
is solution sets that are attractive for broad industry 
adoption.

The scope includes major building types (residential and 
non-residential), new and existing, for the climatic zones 
represented by the participating countries. The work will 
be linked to national activities and will focus on individual 
buildings, clusters of buildings and neighbourhoods. The 
work will be based on analysis of existing examples that 
leads to the development of innovative solutions to be 
incorporated into national demonstration buildings.

Research objectives

To establish an internationally agreed understanding 
on NZEBs based on a common methodology. 
To identify and refine design approaches and tools to 
support industry adoption. 
To develop and test innovative, whole building net-
zero solution sets for cold, moderate and hot climates 
with exemplary architecture and technologies that 
would be the basis for demonstration projects and 
international collaboration
To support knowledge transfer and market adoption of 
NZEBs on a national and international level. 

Progress

Planning for a post graduate summer workshop on 
net-zero energy solar buildings (theory, modelling and 
design).
Negotiations underway for publication of Volume 1 of 
the Source Book (German-language, to be followed 
by and English edition).
Drafting of Volume 2 of the Source book in progress.
Continuing to strengthen links to industry by 
participating in the Buildings and Appliances Task 
Force of the Asia-Pacific Partnership “Net-Zero 
Energy Homes” project.
Project website launched and publicity brochure 
published.

Meetings

The 3rd Experts Group Meeting was held in Ile de la 
Reunion, France in May, 2010.
The �th Experts Group Meeting was held in Graz, 
Austria in September, 2010.

Operating Agent: Josef Ayoub, CanmetENERGY, 
Natural Resources Canada

Participating Countries: Australia, Austria, Belgium, 
Canada, Denmark, Finland, France, Germany, Italy, 
Republic of Korea, New Zealand, Norway, Portugal, 
Spain, Sweden, Switzerland, United Kingdom, USA

Further information: 
www.ecbcs.org/annexes/annex5�.htm
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Project duration: 2008 - 2012

One of the most significant barriers for achieving a 
substantial improvement of building energy efficiency is a 
lack of knowledge about the factors determining energy 
use. In fact, there is often a significant discrepancy 
between the designed and the real total energy use 
in buildings. The reasons for these discrepancies are 
generally poorly understood, and often have more to 
do with the role of human behaviour than the building 
design. In fact, building energy use is mainly influenced 
by six factors:

climate
building envelope
building services and energy systems
building operation and maintenance
occupants’ activities and behaviour, and 
the indoor environmental quality provided.

Current research focuses mainly on the first three 
factors (climate, building envelope, building services 
and energy systems), however the latter three factors, 
related to human behaviour, can have an influence as 
great as or greater than the former three ones. Detailed 
comparative analysis on building energy data, concerning 
the six factors mentioned above, would provide essential 
guidance in identifying energy saving potentials and 
opportunities.

The project is working to improve understanding of how 
the six factors combine to influence building energy use, 
with particular emphasis placed on occupant behaviour. It 
also aims to improve the treatment of these factors within 
the building energy field, and to more closely relate this 
to the real world. Hence, the intention is to have a better 
understanding of how to robustly predict total energy use 
in buildings, so enabling the improved assessment of 
energy–saving measures, policies and techniques.

Deliverables

Scientific ways (statistical and analytical models) to 
handle occupant behaviour for estimation of total 
energy use.
Demonstration of case studies used as fundamental 
data sources as well as benchmarks for further 
studies of total energy use.
Demonstrations of total energy use measurement and 
data collection technologies.

Progress

Definition and reporting - A comprehensive set of 
definitions has been agreed and drafts of the three 
level databases produced.
















Case Studies and Data Collection - The cases to 
be examined under a variety of occupant behaviour 
patterns have been selected. The state-of-the-art for 
new technologies for measurement and on-line data 
collection is being reviewed and analyzed. Collection 
of typical case studies of different kinds of buildings in 
different countries has been completed.
Statistical Analysis - Review and analysis of available 
databases is finished. The databases for total energy 
use in large building samples at global, national, 
regional level have been selected, as well as energy 
use in individual buildings. Development of statistical 
analyses for total energy use in large building samples 
and individual buildings are ongoing. 
Energy Performance Evaluation - Review and 
development of analytical models are being conducted 
with some models already showing good agreement 
with measured data and so can be used for evaluating 
the influencing factors. By simulation it has already 
been found that changes in lifestyle are then seen to 
have a large energy saving potential, while the energy 
saving effect of envelope insulation is less distinct. 

Meetings

The �st Experts Meeting was held in Vienna, Austria in 
April 2010 
The �nd Experts Meeting was held in Rhodes, Greece 
in September �0�0

Operating Agent: Hiroshi Yoshino, Tohoku University, 
Japan

Participating Countries: Austria, Belgium, China, 
Denmark, Finland, France, Italy, Japan, Netherlands, 
Norway, Portugal, Spain, USA

Further information:
 www.ecbcs.org/annexes/annex53.htm
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Project duration: 2009 - 2013

Given the rapidly increasing numbers of micro-
cogeneration installations around the world there is the 
pressing need for further research to enable informed 
choices to be made on where and when the installation of 
micro-cogeneration is appropriate.

The previous ECBCS project, ‘Annex 42: The Simulation 
of Building-Integrated Fuel Cell and Other Cogeneration 
Systems’ proved to be highly successful in terms of its 
research achievements. This project continues that work, 
although the focus of the current work is shifted from 
model development and experimentation towards a more 
expansive analysis of micro-cogeneration and associated 
technologies. 

The scope of activities is encompassing: 

multi-source micro-cogeneration systems, 
polygeneration systems (i.e. integrated heating / 
cooling / power generation systems) and renewable 
hybrid systems (collectively termed micro-generation);
the integration of micro-generation, energy storage 
and demand side management technologies at a local 
level (integrated systems);
customised and optimum control strategies for 
integrated systems; 
the analysis of integrated systems performance when 
serving single and multiple residences along with 
small commercial premises; and
analysis of the wider effects of micro-generation on 
the power distribution system.

Research areas

Simulation studies of integrated micro-generation 
systems operating in many different situations are 
being undertaken to create an extensive portfolio 
of performance studies; these studies will include 
‘optimised’ systems demonstrating the potential of the 
technologies. 
Technical development work is being undertaken 
to support the simulation studies: this includes 
updating of the earlier project model portfolio; 
where appropriate, the development of new 
models (including battery storage and demand side 
management) is being undertaken using data from 
field trials and laboratory tests on up-to-date devices 
and systems.  
Dissemination strategies for the mass deployment 
of micro-generation-related technologies are being 
investigated; this activity is being informed by 
a regulatory and market review along with data 
emerging from the technical analysis. 

















Expected Outcomes

An update of occupant related domestic hot water and 
electric load profiles.
Component models and their implementation in 
building simulation tools.
Review of best practice in the operation and control of 
integrated micro-generation systems.
Control algorithms to maximize the performance and 
value of micro-generation.
Experimental data sets for the calibration and 
validation of device models.
Performance assessment methodologies.
Country-specific studies on the performance of a 
range of micro-generation systems.
Studies of the viability of micro-generation systems 
in different operational context and of the impacts 
of micro-generation on the wider community and 
the potential benefits, in particular for the electricity 
network.
An investigation of interactions between technical 
performance and commercialization / regulatory 
approaches for micro-generation.
Compilation of case studies of the introduction of 
micro-generation technologies.

Progress

A literature review is underway to populate the 
Buildings Thermal and Electric Load Profiles 
database.
Existing models for generating building load profiles 
are being examined.
Collection and population of a database with country 
specific performance studies using the developed 
methodology is ongoing.
Country specific national and international standards 
and regulations in the field of microgeneration are 
being collated and analyzed.

Meetings

The �st Experts Meeting was held in Munich, Germany 
in February �0�0 
The �nd Experts Meeting was held Maryland, USA in 
November, �0�0, along with a workshop. 

Operating Agent: Evgueniy Entchev

Participating Countries: Belgium, Canada, P.R.China, 
Denmark, Finland,  Germany, Italy, Japan, Netherlands, 
UK, USA

Further information:
 www.ecbcs.org/annexes/annex5�.htm
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Reliability of Energy Efficient Building Retrofitting -   
Probability Assessment of Performance and Cost 
(RAP-RETRO) Annex 55

Create guidelines for practitioners including 
assessment of common retrofitting techniques

Deliverables

Report and electronic database for stochastic input 
and validation data
A methodology for probability based assessment of 
energy retrofitting measures
Analyses of case studies to show how to apply 
probability analyses to enhance energy savings, 
secure performance and apply cost analyses. 
Guidelines for Practitioners.

Progress

Six different retrofitting approaches from six different 
countries have been selected for the Case studies. 
Common exercises on stochastic data collection are 
running on material properties and climate data. 
A common exercise on the development of both 
qualitative and quantative probabilistic methods 
applied to the Danish case study is ongoing. 
A survey is taking place to list frequently used 
retrofitting building technologies and associated 
benefits and risks in the different countries. 
Invited lecturers from other disciplines have 
presented to the project team to share and adapt new 
methodologies. 
The project website is operational. 
The first project newsletter has been published. 

Meetings

In �0�0 two Experts’ 
Meetings took place: 

Holzkirchen, Germany 
in April 2010 
Copenhagen, Denmark in October �0�0

Operating Agent: Carl-Eric Hagentoft, Chalmers 
University of Technology

Participating Countries (provisional): Austria, Belgium, 
Canada, Czech Republic, Denmark, Finland, France, 
Germany, Japan, Netherlands, Norway, Portugal, Spain, 
Sweden, Switzerland, UK, USA

Observers: Brazil, Slovakia, Estonia

Further information: 
www.ecbcs.org/annexes/annex55.htm




























Project duration: 2010 - 2014

Nowadays energy and durability issues are some of 
the most important topics in industrialised countries. 
Even though considerable progress has been achieved 
concerning new buildings (low energy, passive houses, 
zero energy and so on) and advanced building services, 
the building sector still accounts for the largest share of 
energy-related carbon dioxide (CO�) emissions (including 
emissions associated with electricity use in buildings). 
While in many industrialised countries, new buildings are 
constructed every year corresponding to approximately 
�% of the existing building stock, often more than 50% of 
the building stock dates from before the first energy crisis 
in the 1970s. Hence, a large potential for energy savings 
- and consequently a large reduction of greenhouse gas 
emissions - is presently available in the existing building 
stock.

Retrofit measures are therefore of utmost importance 
for upgrading the building stock. Many consumers are 
only interested in the first cost and it is rare that life-cycle 
thinking is required. Looking at actual risks that are taken, 
both in performance and in cost, highlights the need for 
life cycle thinking and supports the demand for applicable 
methods in this area. Probability assessment in life-cycle 
costing of solutions supports sound decision making 
relating to investments. Customer relationships are 
based on future expectations and confidence: This will be 
supported by proper probability assessments.

The project is contributing towards the dissemination of 
improved methods and tools for integrated evaluation and 
optimization of retrofitting measures, including energy 
efficiency, life cycle cost and durability. It will demonstrate 
to decision makers, designers and end users the benefits 
of the renewal of the existing building stock and how to 
make reliable solutions. Probability assessment supports 
the development of robust solutions without surprises. 
The mission is to answer the following question: 

How do we design and realize robust retrofitting with low 
energy demand and life cycle costs, while controlling risk 
levels for performance failure?

The scope of the project is to develop and provide 
decision support data and tools for energy retrofitting 
measures. The tools are being based on probabilistic 
methodologies for prediction of energy use, life cycle cost 
and functional performance. The objectives are to:

Develop and validate probabilstic methods and tools 
for energy use, life cycle cost and hygrothermal 
performance
Apply and demonstrate probabilistic methodologies on 
real life case studies
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ECBCS & the IEA

The International Energy Agency

The International Energy Agency (IEA) was established 
in �9�� within the framework of the Organisation for 
Economic Co-operation and Development (OECD) to 
implement an international energy programme. A basic 
aim of the IEA is to foster co-operation among the twenty-
eight IEA member countries and to increase energy 
security through energy conservation, development 
of alternative energy sources and energy research, 
development and demonstration (RD&D). The current 
framework for international energy technology RD&D co-
operation was approved by the IEA’s Governing Board in 
2003. 

More information about the energy technology RD&D 
framework can be found at:  
www.iea.org/textbase/techno/framework_text.pdf

This framework provides uncomplicated, common rules 
for participation in research programmes, known as 
‘Implementing Agreements’, and simplifies international 
co-operation between national entities, business and 
industry. Implementing Agreements are legal agreements 
between countries that wish to pursue a common 
programme of research in a particular area. In fact, there 
are now over �0 such programmes. There are numerous 
advantages to international energy technology RD&D 
collaboration through the IEA Implementing Agreements, 
including:

Reduced cost and avoiding duplication of work
Greater project scale
Information sharing and networking
Linking IEA member countries and non-member 
countries
Linking research, industry and policy
Accelerated development and deployment
Harmonised technical standards
Strengthened national RD&D capabilities
Intellectual property rights protection

In recognition of the significance of energy use in 
buildings, in 1977 the International Energy Agency 
established an Implementing Agreement on Energy 
Conservation in Buildings and Community Systems 
(ECBCS). The function of ECBCS is to undertake 
research and provide an international focus for building 
energy efficiency. Tasks are undertaken through a 












series of ‘Annexes’ - so called because they are legally 
established as annexes to the ECBCS Implementing 
Agreement. These Annexes are directed at energy 
saving technologies and activities that support 
technology application in practice. Results are also used 
in the formulation of international and national energy 
conservation policies and standards.

About ECBCS

Approximately one third of primary energy is consumed in 
non-industrial buildings such as
dwellings, offices, hospitals, and schools where it is 
utilised for the heating and cooling, lighting and operation 
of appliances. In terms of the total energy end-use, this 
consumption is comparable to that used in the entire 
transport sector. Hence the building sector represents a 
major contribution to fossil fuel use and carbon dioxide 
production. Following uncertainties in energy supply and 
concern over the risk of global warming, many countries 
have now introduced target values for reduced energy 
use in buildings. Overall, these are aimed at reducing 
energy consumption by between 5% and 30%. To 
achieve such a target, international cooperation, in which 
research activities and knowledge can be shared, is seen 
as an essential activity. 

In recognition of the significance of energy use 
in buildings, the International Energy Agency has 
established an Implementing Agreement on Energy 
Conservation in Buildings and Community Systems 
(ECBCS). The function of ECBCS is to undertake 
research and provide an international focus for building 
energy efficiency. Tasks are undertaken through a 
series of “Annexes”, so called because they are legally 
established as annexes to the ECBCS Implementing 
Agreement. These Annexes are directed at energy 
saving technologies and activities that support 
technology application in practice. Results are also used 
in the formulation of international and national energy 
conservation policies and standards.

Objectives and Strategy

The objectives of the collaborative work conducted by 
the Energy Conservation in Buildings and Community 
Systems (ECBCS) Implementing Agreement are derived 
from the major trends in construction and energy 
markets, energy research policies in the participating 
countries and from the general objectives of the 
International Energy Agency (IEA).

The principal objective of the ECBCS is to facilitate 
and accelerate the introduction of new and improved 
energy conservation and environmentally sustainable 
technologies into buildings and community systems.
Specific objectives of the ECBCS programme are:
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To support the development of generic energy 
conservation technologies within international 
collaboration;
To support technology transfer to industry and to other 
end-users by the dissemination of information through 
demonstration projects and case studies;
To contribute to the development of design methods, 
test methods, measuring techniques, and evaluation/
assessment methods encouraging their use for 
standardisation;
To ensure acceptable indoor air quality through energy 
efficient ventilation techniques and strategies;
To develop the basic knowledge of the interactions 
between buildings and the environment as well as the 
development of design and analysis methodologies to 
account for such interactions.

The research and development activities cover both 
new and existing buildings, and residential, public and 
commercial buildings. The main research drivers for the 
programme are:

The environmental impacts of fossil fuels;
Business process to meet energy and environmental 
targets;
Building technologies to reduce energy consumption;
Reduction of Green House Gas emissions;
“Whole Building” performance approach;
Sustainability;
The impact of energy measures on indoor health, 
comfort and usability;
The exploitation of innovation and information 
technology’
Integrating changes in lifestyles, work and business 
environment.

Mission Statement

The mission of the IEA Energy Conservation in Buildings 
and Community Systems Programme is as follows:
“To facilitate and accelerate the introduction of 
energy- conservation and environmentally sustainable 
technologies into healthy buildings and community 
systems, through innovation and research in decision-
making, building assemblies and systems, and 
commercialisation”

Nature of ECBCS Activities

a. Formal co-ordination through shared tasks:
This represents the primary approach of developing the 
work of ECBCS. The majority of Annexes are task-shared 
and involve a responsibility from each country to commit 
manpower.
























b. Formal co-ordination through cost shared activities:
ECBCS currently supports one cost shared project, 
Annex 5, the Air Infiltration and Ventilation Centre 
(AIVC). In recent times, Annex 5 has sub-contracted 
its information dissemination activities to the Operating 
Agent, by means of a partial subsidy of costs and the 
right to exploit the Annex’s past products.
c. Informal co-ordination or initiation of activities by 
participants: Many organizations and groups take part 
in the activities of ECBCS including government bodies, 
universities, non-profit making research institutes and 
industry.
d. Information exchange: Information about associated 
activities is exchanged through the ECBCS and through 
individual Annexes. The ECBCS website  
(www.ecbcs.org), for example, provides links to 
associated research organizations. Participants in 
each Annex are frequently associated with non-IEA 
activities and can thus ensure a good cross-fertilization 
of knowledge about independent activities. Information 
exchange additionally takes place through regular 
technical presentation sessions and ‘Future Buildings 
Forum’ workshops. Information on independent activities 
is also exchanged through the ECBCS Newsletter, which, 
for example, carries regular reports of energy policy 
development and research activities taking place in 
various countries. 

ECBCS Participating Countries

Australia
Austria
Belgium
Canada
P.R. China
Czech Republic
Denmark
Finland
France
Germany
Greece
Italy
Japan
Republic of Korea
New Zealand
The Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States of America
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Coordination with Other Bodies

In order to achieve high efficiency in the R&D programme 
and to eliminate duplication of work it is important to 
collaborate with other IEA building related Implementing 
Agreements. The coordination of strategic plans is a 
starting point to identify common R&D topics. Other 
actions are exchange of information, joint meetings and 
joint projects in areas of common interest. The duty of the 
chairs of the Executive Committees is to keep the others 
informed about their activities, seeking areas of common 
interest.

Collaboration with IEA Building-Related 
Implementing Agreements

The ECBCS Programme continues to co-ordinate its 
research activities, including Annexes and strategic 
planning, with all BRIA’s (Building-Related Implementing 
Agreements) through collaborative Annexes and through 
the BCG (Buildings Coordination Group), constituted by 
the IEA Energy End Use Working Party (EUWP) Vice 
Chair for Buildings and the Executive Committee Chairs 
of the following IEA research programmes:

District Heating And Cooling (DHC)
Demand Side Management (DSM)
Energy Conservation in Buildings and Community 
Systems (ECBCS) 
Energy Conservation through Energy Storage (ECES) 
Heat Pumping Technologies (HPT) 
Photovoltaic Power Systems (PVPS) 
Solar Heating and Cooling (SHC) 

Beyond the BCG meetings, ECBCS meets with 
representatives of all building-related IA’s at Future 
Buildings Forum (FBF) Think Tanks and Workshops. It 
is planned that the outcome from the Future Buildings 
Forum Think Tank will be used strategically by the various 
IEA buildings related Implementing Agreements to help in 
the development of their work programmes over the next 
five years.

Proposals for new research projects are discussed 
in co-ordination with these other programmes to pool 
expertise and to avoid duplication of research. Co-
ordination with SHC is particularly strong and joint 
meetings are held between the programmes every two 
years. Both ECBCS and the Solar Heating and Cooling 
(SHC) programmes focus primarily on buildings and 
communities.

Collaboration with the IEA Solar Heating and Cooling 
Programme

While there are several IEA programs that are related to 
the building sector, the ECBCS and the Solar Heating 










and Cooling (SHC) 
programmes 
focus primarily 
on buildings and 
communities. 
Synergy between 
these two pro-
grammes occurs because one programme seeks to 
cost-effectively reduce energy demand while the other 
seeks to meet a large portion of this demand by solar 
energy. The combined effect results in buildings that 
require less purchased energy, thereby saving money 
and conventional energy resources, and reducing 
greenhouse gas emissions. The areas of responsibility 
of the two programs were reviewed and agreed. ECBCS 
has primary responsibility for efficient use of energy in 
buildings and community systems. Solar designs and 
solar technologies to supply energy to buildings remain 
the primary responsibility of the SHC Programme.
The Executive Committees coordinate the work done by 
the two programmes. These Executive Committees meet 
together every two years. At these meetings matters of 
common interest are discussed, including planned new 
tasks, program effectiveness and opportunities for greater 
success via coordination. The programmes agreed to a 
formal procedure for coordination of their work activities. 
Under this agreement during the initial planning for each 
new Annex / Task initiated by either program, the other 
Executive Committee is invited to determine the degree 
of coordination if any. This coordination may range from 
information exchange, inputting to the draft Annex / Task 
Work Plan, participating in Annex / Task meetings to joint 
research collaboration.

The mission statements of the two programmes are 
compatible in that both seek to reduce the purchased 
energy for buildings; one by making buildings more 
energy efficient and the other by using solar designs 
and technologies. Specifically, the missions of the two 
programmes are:

ECBCS programme - to facilitate and accelerate 
the introduction of energy- conservation and 
environmentally sustainable technologies into healthy 
buildings and community systems, through innovation 
and research in decision-making, building assemblies 
and systems, and commercialization 
SHC programme - to facilitate an environmentally 
sustainable future through the greater use of solar 
designs and technologies.

The two programmes structure their work around a series 
of objectives. Four objectives are essentially the same for 
both programmes. These are:

Technology development via international 
collaboration;
Information dissemination to target audiences;
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Enhancing building standards;
Interaction with developing countries.
The other objectives are different. The ECBCS 
programme addresses life cycle environmental 
accounting of buildings and their constituent materials 
and components as well as indoor air quality, while 
the SHC Programme addresses market impacts, 
and environmental benefits of solar designs and 
technologies. Both Executive Committees understand 
that they are addressing complementary aspects of 
the building sector and are committed to continue 
their coordinated approach to reducing the use of 
purchased energy in building sector markets.

Non-IEA Activities

A further way in which ideas are progressed and 
duplication is avoided is through co-operation with other 
building related activities. Links are maintained with other 
international bodies including:

The International Council for Research and Innovation 
in Building and Construction (CIB),
The European Commission (EC),
The International Standards Organization (ISO), and
The American Society of Heating, Refrigeration and 
Air Conditioning Engineers (ASHRAE).
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CIB: This organization, sponsored by individual 
groups, has its main area of interaction in sponsored 
workshops, conferences and publications. ECBCS 
has a formal memorandum of understanding with CIB 
to assist in the dissemination of results and avoidance 
of duplication of effort. The Secretariat of CIB 
periodically attends ECBCS ExCo meetings.
EC: A certain level of co-operation exists between 
the European Commission and ECBCS. The EC 
Framework Program sponsors research, primarily 
within the European Union. IA’s provide opportunity 
for a wider range of country participation and hence 
a broader knowledge base. There is, however, much 
cross-pollination of ideas between the IEA and EU.
International Standards Organization: This group sets 
standards that can be adopted by individual countries 
or communities. ISO interacts with ECBCS and its 
information for developing standards is drawn from 
many sources including output from IEA activities.
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Publications

Air Infiltration and Ventilation Centre

Technical Notes

TN 65  Recommendations on Specific Fan Power and 
Fan System Efficiency  2009 
TN 64  Ventilation in Korea 2008   
TN 63  Ventilation in the Czech Republic 2008 

Contributed Reports 

CR 12  Indoor air quality in French dwellings  2009 
CR 11  Air Leakage of U.S. Homes: Model Prediction 
�008   
CR 10  Ventilation Behavior and Household 
Characteristics in New California Houses 2008 

Newsletters

AIR newsletter (published every 3 months)

Annual AIVC Conference Proceedings

2009 Germany – Berlin, Trends in High Performance 
Buildings and the role of Ventilation
2008 Japan – Kyoto, Advanced building ventilation and 
environmental technology for addressing climate change 
issues

Ventilation Information Papers

VIP 31  Humidity Controlled Exhaust Ventilation in 
Moderate Climate  �009 
VIP 30  An overview of national trends related to 
innovative ventilation systems �008   
VIP 29  An overview of national trends in envelope and 
ductwork airtightness �008    
VIP 28  IAQ and ventilation efficiency with respect to 
pollutants inside automobiles �008   
VIP 27  Trends in the Czech building ventilation market 
and drivers for changes �008   
VIP 26  Trends in the Korean building ventilation market 
and drivers for changes �008   
VIP 25  Trends in the Japanese building ventilation 
market and drivers for changes �008   
VIP 24  Trends in the Polish building ventilation market 
and drivers for changes �008   
VIP 23  Trends in the Brazilian building ventilation market 
and drivers for changes �008   
VIP 22  Trends in the US building ventilation market and 
drivers for changes �008   
VIP 21  Trends in the Norwegian building ventilation 
market and drivers for changes �008   
VIP 20  Trends and drivers in the Finnish ventilation and 
AC market 2008   
VIP 19 Trends in the French building ventilation market 
and drivers for changes �008   
VIP 18  Trends in the Belgian building ventilation market 
and drivers for changes �008  
VIP 17  Trends in the building ventilation market in 
England and drivers for change �008    











VIP 16 Air quality in passenger aircraft 2008 
VIP 15  Report of the 2nd European BlowerDoor 
Symposium �008 

Computer-Aided Evaluation of HVAC System 
Performance

Technical Synthesis Report: Computer-Aided 
Evaluation of HVAC System Performance
Demonstrating Automated Fault Detection and 
Diagnosis Methods in Real Buildings

Design of Energy Efficient Hybrid Ventilation 
(HYBVENT)

Technical Synthesis Report: Control Strategies for 
Hybrid Ventilation in New and Retrofitted Office 
Buildings (HybVent)
Hybrid Ventilation: State of the Art Report 
Principles of Hybrid Ventilation

Retrofitting of Educational Buildings

Technical Synthesis Report: Retrofitting in Educational 
Buildings - Energy Concept Adviser for Technical 
Retrofit Measures
Case Study Reports
Energy Concept Adviser
KULU – a tool for commissioning
State of the Art Overview: Questionnaire Evaluations
Overview of Retrofitting Measures
Calculation Tools for the Energy Concept Adviser
Energy Audit Procedures

Low Exergy Systems for Heating and Cooling of 
Buildings (LowEx)

Technical Synthesis Report: Low Exergy Systems for 
Heating and Cooling of Buildings
Heating and Cooling with Focus on Increased Energy 
Efficiency and Improved Comfort – Guidebook to IEA 
ECBCS Annex 37 Low Exergy Systems for Heating 
and Cooling of Buildings
Guidebook Summary Report
Introduction to the Concept of Exergy - for a Better 
Understanding of Low-Temperature-Heating and High-
Temperature-Cooling Systems
Analysis Tool for the Exergy Chain (Excel Tool)

Solar Sustainable Housing

Sustainable Solar Housing (2 volumes) 
Bioclimatic Housing: Innovative Designs for Warm 
Climates 
The Environmental Brief: Pathways for Green Design 
Business Opportunities in Sustainable Housing:
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A Marketing Guide Based on Houses in Ten 
Countries
Exemplary Sustainable Solar Houses - a set of 40 
Brochures

High Performance Insulation Systems

Vacuum Insulation Panels: Study on VIP 
Components and Panels for Service Life 
Prediction of VIP in Building Applications
Vacuum Insulation in the Building Sector: Systems 
and Applications
Vacuum Insulation: Panel Properties and Building 
Applications - Summary
High Performance Thermal Insulation Systems - 
Vacuum Insulated Products (VIP): Proceedings of the 
International Conference and Workshop
Building Commissioning to Improve Energy 
Performance

Commissioning Tools for Improved Energy 
Performance

Final Report
Toolkit CD

Whole Building Heat, Air and Moisture Response 
(MOIST-ENG)

Final Report Volume 1: Modelling Principles and 
Common Exercises
Final Report Volume 2: Experimental Analysis of 
Moisture Buffering
Final Report Volume 3: Boundary Conditions and 
Whole Building HAM Analysis
Final Report Volume 4: Applications: Indoor 
Environment, Energy, Durability 

The Simulation of Building-Integrated Fuel Cell and 
Other Cogeneration Systems (COGEN-SIM)

Review of Residential Cogeneration Technologies 
Methodologies for the Performance Assessment of 
Residential Cogeneration Systems
Review of Existing Residential Cogeneration Systems
Performance Assessments and Evaluations
Residential Cogeneration Systems: A Review of the 
Current Technologies

































European and Canadian non-HVAC Electric and DHW 
Load Profiles for Use in Simulating the Performance 
of Residential Cogeneration Systems
Specifications for Modelling Fuel Cell and 
Combustion-Based Residential Cogeneration Devices 
within Whole-Building Simulation Programs

Testing and Validation of Building Energy Simulation 
Tools

In-Depth Diagnostic Cases for Ground Coupled Heat 
Transfer Related to Slab-on-Grade Construction
Final Task Management Report - Testing and 
Validation of Building Energy Simulation Tools
Empirical Validations of Shading / Daylighting / Load 
Interactions in Building Energy Simulation Tools
Double Skin Facades: A Literature Review
Empirical Validation of Building Simulation Software: 
Modelling of Double Facades

Integrating Environmentally Responsive Elements in 
Buildings

Responsive Building Elements, Integrated Building 
Concepts and Environmental Performance 
Assessment Methods: State of the Art Review

Low Exergy Systems for High Performance Buildings 
and Communities

Midterm Report


















Publications

These publications are available for free download at the ECBCS website:

www.ecbcs.org
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ECBCS Executive Committee Members

AUSTRALIA
Stefan Preuss
Manager Built Environment
Sustainability Victoria
Level 28, Urban Workshop
50 Lonsdale Street, Melbourne 3000   
Tel: +61 3 8626 8873
Email: Stefan.Preuss@sustainability.vic.gov.au

AUSTRIA
Ms. Isabella Zwerger  
Austrian Federal Ministry of Transport, 
Innovation and Technology,
Renngasse 5,
�0�0 Wien
Tel: +43 (1)711 62 65 2918 
Email: Isabella.Zwerger@bmvit.gv.at

BELGIUM
Dr Peter Wouters   
Director Development and Valorisation 
Belgian Building Research Institute  
( CSTC - WTCB )     
Lozenberg 7  
B-1932 Sint Stevens Woluwe
Tel : +32 2 716 42 11                                                   
Email: peter.wouters@bbri.be

(Alternate)

Prof Jean Lebrun
JCJ Energetics Innovations Consulting
Paradis des Chevaux, �6
B4053 Embourg
Tel: +32 4 367 78 02
Email: J.LEBRUN@ulg.ac.be

CANADA
Dr Morad R Atif
Director General   
Institute for Research in Construction 
National Research Council Canada 
1200 chemin Montreal Road (M-20) 
Ottawa
Ontario K1A 0R6
Tel: +1 613 993 2443
Email: Morad.Atif@nrc-cnrc.gc.ca

P.R. CHINA
Prof Yi Jiang    
Head of Department of Building Science  
and Technology,   
Tsinghua University,
Beijing, �0008�
Tel: +86 �0 6��8 68��
Email: jiangyi@tsinghua.edu.cn

CZECH REPUBLIC
Eva Slovakova
Department of Renewable Energy
Ministry of Industry and Trade
Na Františku 32
��0 �5 Praha �
CZECH REPUBLIC
Tel: +��0 ��� 85� ��8
Email: slovakova@mpo.cz

DENMARK
Lennart Andersen
Programme Manager,
The Danish Energy Agency
Ministry of Climate and Energy
Amaliegade 44
DK-1256 Copenhagen K
Tel: +45 3392 6700
Tel: +45 3392 6702
Email: lea@ens.dk

FINLAND
Dr Markku J. Virtanen
VTT Technical Research Centre of Finland
Lämpömiehenkuja �, Espoo
P.O Box �000
FI-02044 VTT
Email: Markku.Virtanen@vtt.fi

FRANCE
Mr Pierre Herant 
Chef de Service
Service Bâtiment   
Agence de l’Environment et de la 
Maitrise de l’Energie 
Centre de Sophia Antipolis
06560 Valbonne
Tel: +33 4 93 95 7947
Email:pierre.herant@ademe.fr

GERMANY
Jürgen Gehrmann 
Forschungszentrum Jülich,  
Projektträger PTJ-ERG 
Postfach 1913, D 52425 Jülich
Tel: +�9 ��6� 6��85�
Email: j.gehrmann@fz-juelich.de

(Alternate)

Mr Andre Le Marié 
Forschungszentrum Julich 
PTJ-ERG
Postfach 1913
D 5���5 Julich
Tel: +�9 ��6� 6�69��
Email: a.le.marie@fz-juelich.de
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GREECE
Prof Mattheos Santamouris  
Department of Physics
National & Kapodistrian University of Athens  
Building Physics 5, 
University Campus, 
157 84 Athens
Tel: +30210 7276847
Email: marco.citterio@enea.it

ITALY
Dr Marco Citterio
ENEA
SIRE HAB
C.R. Casaccia-Via Anguillarese 301
00060 S. Maria di Galeria
Roma
Tel: +39 06 3048 3703
Email: marco.citterio@enea.it

(Alternate)

Luca Castellazzi   
ENEA    
C.R. Casaccia-Via Anguillarese 301
00060 S.Maria di Galeria
Roma
Tel: +39 06 304 84158
Email: luca.castellazzi@enea.it

JAPAN
Dr Takao Sawachi 
Director,  
Department of Environmental Engineering
Building Research Institute
� Tachihara, 
Tsukuba-shi, Ibaraki-ken 305-0802
Tel: +8� �9 86� 666�
Email: tsawachi@kenken.go.jp 

REPUBLIC OF KOREA
Dr Seung-eon Lee 
Research Fellow, Building Research Dept.
Korea Institute of Construction Technology 
2311, Daehwa-Dong, Ilsan-Gu, Goyang-Si, 
Gyeonggi-Do 411-712
Tel:+82-31-910-0343
Email: selee�@kict.re.kr

NETHERLANDS
Mr Piet Heijnen 
Senior Adviser,   
NL Energie en Klimaat
Agentschap NL
Swentiboldstraat �� 
postbus 17, 6130 AA
Sittard
Tel: +31 88 602 2268
Email: piet.heijnen@agentschapnl.nl

NEW ZEALAND
Dr Michael Donn
School of Architecture
Victoria University of Wellington
P.O. Box 600
Wellington �
Tel: +64 4 463 62 21
Email: michael.donn@vuw.ac.nz
 
NORWAY
Mrs Eline Skard
Advisor, RENERGI-program
Department for Energy and Petroleum
Norges Forskningsrad
PO Box ��00
St. Hanshaugen
N-0131 Oslo
Tel: + 47 22 03 74 05
Email: eska@rcn.no

POLAND
Dr. Eng. Beata Majerska-Palubicka 
Faculty of Architecture 
Wydzial Architektury
Silesian University of Technology 
ul. Akademicka 7
44-100 Gliwice
Tel: +48 32 237 24 41
Email: beata.majerska-palubicka@polsl.pl

PORTUGAL
Prof Eduardo Alberto Batista Maldonado
Faculdade de Engenharia
Universidade do Porto
Rua Dr. Roberto Frias
s/n 4200-465 Porto
Tel: +351 22 508 14 00
Email: ebm@fe.up.pt

SPAIN
Jose Maria Campos    
Head of Energy Efficient Built Environment
Construction Unit, Edif. 700,
Tecnalia Research & Innovation
C/Geldo, Parque tecnológico de Bizkaia, 
E48160 Derio (Bizkaia)
Tel: +34 946 430 069
Email: josem.campos@tecnalia.com

SWEDEN
Mr Conny Rolén 
Formas
Box ��06
Birger Jarls torg 5
S-111 82 Stockholm
Tel: +46 8 775 4030
Email: conny.rolen@formas.se

ECBCS Executive Committee Members
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SWITZERLAND
Andreas Eckmanns
Leiter Forschungsbereich
Gebäude, Solarthermie, Wärmepumpen
Bundesamt für Energie BFE
Sektion Energieforschung
CH-3003 Bern
Tel: +41 31 322 54 61
Email:andreas.eckmanns@bfe.admin.ch

TURKEY
To be arranged

UNITED KINGDOM
Clare Hanmer
Innovation Manager
The Carbon Trust
6th Floor, 5 New Street Square
London EC4A 3BF
Tel: +44 (0)20 7170 7000
Email: Clare.Hanmer@carbontrust.co.uk

UNITED STATES OF AMERICA
Mr Richard Karney 
Department of Energy 
Office of Building Technologies
Mail Stop EE-2J
1000 Independence Ave, SW
Washington DC �0585
Tel: +� �0� 586 9��9
Email: richard.karney@ee.doe.gov

IEA SECRETARIAT
Steve Lee
Senior Energy Analyst  
Energy Technology Policy Division
International Energy Agency
9, rue de la Federation
75739 Paris Cedex 15
France
Tel: +33 1 40 57 66 94
Email: steve.lee@iea.org

Nancy Turck
IEA Legal Office
9 rue de la Fédération
75739 Paris Cedex 15
France
Email: nancy.turck@iea.org

ECBCS Executive Committee Support 
& Service Unit (ESSU)
Mr Malcolm Orme
ESSU
c/o AECOM Ltd
Beaufort House
9�/96 Newhall Street
Birmingham B3 1PB
United Kingdom
Tel: +44 (0)121 262 1900
Email: essu@ecbcs.org

ECBCS Operating Agents

Air Infiltration and Ventilation Centre
Dr Peter Wouters
INIVE EEIG
Boulevard Poincaré 79
B-1060 Brussels, 
BELGIUM
Tel: +32 2 655 7711
Email: info@aivc.org

Integrating Environmentally Responsive  
Elements in Buildings
Prof Per Heiselberg   
Indoor Environmental Engineering 
Aalborg University   
Sohngårdsholmsvej 5�
DK-9000 Aalborg, 
DENMARK
Tel: +�5 99�0 85��
Email: ph@civil.aau.dk
www.ecbcs.org/annexes/annex��.htm

Energy-Efficient Future Electric Lighting  
for Buildings
Prof Liisa Halonen   
Aalto University   
School of Science and Technology
Department of Electronics
P.O. Box 13340,
FI-00076 Aalto
FINLAND
Tel: +358 9 4702 2418
Email: liisa.halonen@tkk.fi
www.ecbcs.org/annexes/annex�5.htm

Holistic Assessment Toolkit on Energy  
Efficient Retrofit Measures for Government Buildings
Dr Alexander Zhivov 
Energy Branch 
US Army Corps of Engineers 
ERDC - CERL
�90� Newmark Dr. 
Champaign, IL 61826-9005, 
USA 
Tel: +1 217 373 4519
Email: Alexander.M.Zhivov@erdc.usace.army.mil
www.ecbcs.org/annexes/annex�6.htm

Cost Effective Commissioning of  Existing  
& Low Energy Buildings
Daniel Choinière  
Technology Expert, Natural Resources Canada, CANMET
Energy Technology Centre -Varennes, 
1615 Lionel-Boulet
C.P. 4800, Varennes, Qc J3X 1S6
CANADA
Tel: +� �50 65� �8��
Email: Daniel.Choiniere@NRCan.gc.ca
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ECBCS Executive Committee Members ECBCS Operating Agents

Natascha Milesi-Ferretti 
Mechanical Engineer   
National Institute of Standards and  
Technology
Mechanical Systems & Controls Group 
100 Bureau Drive Stop 8631 
Gaithersburg, MD  20899-8631
USA
Tel: +1 301 975 6420
Email: natascha.milesi-ferretti@nist.gov
www.ecbcs.org/annexes/annex��.htm

Heat Pumping & Reversible Air Conditioning
Philippe Andre 
ULg / DSGE / BEMS,
Campus d’Arlon, 185,
Avenue de Longwy, 
B-6700 Arlon 
BELGIUM
Tel: +32 63 23 08 58
Fax: +32 63 23 08 00
Email: p.andre@ulg.ac.be
www.ecbcs.org/annexes/annex�8.htm

Low Exergy Systems for High Performance Buildings & 
Communities
Tekn. Dr. Dietrich Schmidt
Fraunhofer-Institute for Building Physics 
Project Group Kassel
Gottschalkstraße �8a
D-34127 Kassel
GERMANY
Tel: +�9 56� 80� �8��
Email: dietrich.schmidt@ibp.fraunhofer.de
www.ecbcs.org/annexes/annex�9.htm

Prefabricated Systems for Low Energy  
Renovation of Residential Buildings
Mark Zimmermann
EMPA-ZEN
Überlandstrasse ��9
CH 8600 Dübendorf
SWITZERLAND
Tel: +41 1 823 4178
Email: mark.zimmermann@empa.ch
www.ecbcs.org/annexes/annex50.htm

Energy Efficient Communities 
Reinhard Jank, 
Volkswohnung GmbH, 
Ettlinger-Tor-Platz 2, 
76137 Karlsruhe, GERMANY
Tel: +49 721 3506 238
Email: reinhard.jank@Volkswohnung.com
www.ecbcs.org/annexes/annex5�.htm

Towards Net Zero Energy Solar  
Buildings (NZEBs)
Josef Ayoub
Senior Planning Advisor, Energy S&T 
CanmetENERGY   
Natural Resources Canada  
1615 Lionel-Boulet   
C.P. 4800 Varennes   
Québec J3X 1S6
CANADA
Email: NetZeroBuildings@nrcan.gc.ca
www.ecbcs.org/annexes/annex5�.htm

Total Energy Use in Buildings:  
Analysis & Evaluation Methods
Prof Hiroshi Yoshino
Department of Architecture and Building Science
Graduate School of Engineering
Tohoku University
Aoba 6-6-11-1203, Sendai 980-8579
JAPAN
Tel: +81 22 795 7883
Email: yoshino@sabine.pln.archi.tohoku.ac.jp
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Past Projects

Load Energy Determination of 
Buildings
Ekistics and Advanced Community 
Energy Systems
Energy Conservation in Residential 
Buildings
Glasgow Commercial Building 
Monitoring
Energy Systems and Design of 
Communities
Local Government Energy Planning
Inhabitants Behaviour with Regard to 
Ventilation
Minimum Ventilation Rates
Building HVAC System Simulation
Energy Auditing
Windows and Fenestration
Energy Management in Hospitals
Condensation and Energy
Energy Efficiency in Schools
BEMS 1- User Interfaces and 
System Integration
BEMS 2- Evaluation and Emulation 
Techniques
Demand Controlled Ventilation 
Systems
Low Slope Roof Systems
Air Flow Patterns within Buildings
Thermal Modelling
Energy Efficient Communities
Multi Zone Air Flow Modelling 
(COMIS)













































Heat, Air and Moisture Transfer in 
Envelopes
Real time HEVAC Simulation 
Energy Efficient Ventilation of Large 
Enclosures
Evaluation and Demonstration of 
Domestic Ventilation Systems
Low Energy Cooling Systems
Daylight in Buildings
Bringing Simulation to Application
Energy-Related Environmental 
Impact of Buildings
Integral Building Envelope 
Performance Assessment
Advanced Local Energy Planning
Computer-Aided Evaluation of HVAC 
System Performance
Design of Energy Efficient Hybrid 
Ventilation
Retrofitting of Educational Buildings
Low Exergy Systems for Heating and 
Cooling of Buildings
Solar Sustainable Housing
High Performance Insulation 
Systems
Building Commissioning to Improve 
Energy Performance
Whole Building Heat, Air and 
Moisture Response
The Simulation of Building-Integrated 
Fuel Cell and Other Cogeneration 
Systems
Testing and Validation of Building 
Energy Simulation Tools 
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