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SUMMARY
The European PREHEAT project (February 2006 to June 2008) tends to increase attention
and funding possibilities through increasing awareness of policy and decision makers etc. of
the economic and environmental potential of heat storage technologies for small-scale
applications.
The project deals with the analysis of policies, regulations and programmes as well as
decision making processes on a national and European level related to heat storage and
finally the proposal for policy reinforcements. To achieve the goals of the projects, national
workshops in the participant countries are planned as well as one European workshop.
This document summarises the workshops that have been organised as well as their
outcomes.
The main conclusions of the workshops were:
•

Information and demonstration: more information on heat storage should be
available. The advantages, possibilities etc. Showcases and demonstration projects
would allow people to better understand the use of heat storage systems, their
potential and limitations. Technical and market aspects should be covered.

•

Guides and tools: there is a need for guidelines and tools (e.g. simulation tools for
optimising, design, sizing etc.).

•

Standards and regulations: heat storage is to date, in most regulations or
standards, represented in a steady state approach and considers more or less only
the heat losses. Hot storage technologies will need a new dynamic approach in order
to make an incentive for their use. Standard test methods have to be developed.

•

Research funding: more funding through research programs are really necessary.
To add heat storage in the scope of the programs would be necessary. Research on
materials, lower costs (reduce payback time), system optimisation, system control
etc. is necessary.

•

Tax incentives and funding for installations: Homeowners could need tax
incentives to apply better heat storage techniques.

•

Education: organise training courses and seminars.

•

Knowledge transfer: Reduce time from research projects to products on the
market. Programs and funding should allow rapid transfer to industry (involve
industry in the early phase)
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1

INTROCUCTION

The European PREHEAT project (February 2006 to June 2008) tends to increase attention
and funding possibilities through increasing awareness of policy and decision makers etc. of
the economic and environmental potential of heat storage technologies for small-scale
applications.
In workshops with national policy and decision makers, the project results of WP2, 3 and 4
will be communicated to the project's target groups, together with international best
practice examples. In these workshops, feedback on the information on heat storage
potential and necessity shall be gained and used to further improve the dissemination
strategies. The workshops gather specialists in those fields that are considered to be
important for a large-scale development and implementation of heat storage technologies.
Examples of these fields are: chemical industry, heating appliances, micro-cogeneration
industry, heat pump industry, solar thermal industry, engineering consultants, etc. The
specification of the specialists to be invited comes from the inventory of heat storage
technologies and actors in work package 4. For those invited experts not able to attend the
workshops, but that are thought to have an important view or impact on the implementation
of heat storage in Europe, a face-to-face meeting will be used as a backup.
Special attention has been paid on getting a clear picture on the perceived opportunities and
threats for heat storage technologies and their possible applications. The results of the
interviews and workshops will be used in work package 6 to determine the dissemination
strategy.
Seven workshops have been organized in the frame of the PREHEAT project:
•

Villeurbanne/France – July 2006;

•

Freiburg/Germany November 2006;

•

Kopenhagen/Denmark – March 2007;

•

Watford/UK – September 2007;

•

Utrecht/Netherlands – February 2008;

•

Paris/France - European workshop – October 2007

•

Rapperswil/Switzerland – Mai 2008;
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2

WORKSHOPS

2.1 VILLEURBANNE/FRANCE
The workshop was attended by twenty eight participants from France, EU project partners
and speakers: 8 from industry, 14 from universities or research centres, 5 from associations
or private consulting companies, 1 Public Building Owner – Ministry of Education. Among the
industrial participants 2 large energy suppliers (electricity and gas), EDF and GDF, 2 large
energy and facilities management companies (VEOLIA, ELYO), 1 manufacturer of renewable
energy equipments (Immosolar), 1 boilermaker for industry (RUMP) and 1 civil engineering
contractor specialised in building foundations (Soletanche).

2.1.1 PROGRAMME
The morning session of the workshop began with a short introduction of the workshop by
Daniel QUENARD of CSTB on the planning of the workshop and a short introduction of the
PREHEAT project.
The following paragraphs summarise the presentations given in the morning session
(Available at http://www.preheat.org/downloads-links/downloads/) :
Daniel QUENARD (CSTB) ‘European Construction Technology Platform (ECTP)’
Daniel QUENARD gave a presentation on the European Construction Technology Platform
(ECTP). Heat storage is not directly mentioned in the scope of this platform, but could be
added in the research targets of “Cost Effective and Eco-Efficient Build Environment”.
Philippe Papillon (INES) ‘European Solar Thermal Technology Platform (ESTTP)’
This presentation described the aim of the European solar thermal technology platform.
ESTTP was created on May 2006 to keep the European leadership around solar technologies.
One of the goals of this platform is to produce fifty percent of low temperature energy
demand by solar energy with one hundred percent in new residential buildings and fifty
percent in current ones. To reach this target, preference shares will be carried out at the
building scale ( solar collector, heating, cooling…) and at the district scale (solar collector,
large heat storage, district heating…). More information is available on http://www.esttp.org
François DURIER (CETIAT) ‘European directive for energy efficient buildings’
This presentation analysed the European directives 2001/092/CE and 2005/032/CE on
energy efficient buildings. The first one takes into account heating and cooling consumption,
hot water production, ventilation and lighting. Moreover, a feasibility study including
renewable energy is necessary for buildings up to one thousand square metres and
installations have to be checked at regular intervals. The second one gives no information
about heat storage.
Joseph VIRGONE (CETHIL) ‘Thermal inertia in buildings and phase change materials’
This technical presentation showed the impact on comfort and energy consumption of phase
change materials in the building structure. The presentation focussed on the development
and validation of a simulation model.
Jean-Christophe HADORN (Base Consultants) ‘Thermal Heat storage: IEA task 32’
Jean Christophe HADORN, coordinator of IEA task 32 on heat storage, presented the results
of this annex. Advanced storage concepts for solar and low energy buildings and their
performances have been analysed. The storage concepts covered seasonal, daily, and three
days storage. The storage mediums analysed were water, phase change materials and
chemical storage.
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François DURIER (CETIAT) ‘Hot water storage produced by boiler and heat pumps: state of
the art’
Mr DURIER explained in his presentation why hot water storage is required when it is
produced by biomass, boiler or heat pumps. He stated that, for any system used, hot water
storage provides comfort and availability, but does not increase performance. This
statement has been discussed since not all participants had this opinion. Besides, the
European standard prEN13203 considers several criteria based on comfort to qualify storage
(amount of hot water, temperature variations…). On the other hand, heat storage yield,
time constant of the storage are not take into account.
Peter SCHOSSIG (Fraunhofer ISE ) ‘Phase change materials for cold storage’
Peter SCHOSSIG described the use of phase change material for cold storage applications.
His presentation gave some answers about the advantages of using PCM for cold storage. He
gave some examples of applications and showed a comparison between applications with
and without PCM. A quality mark group ‘PCM’ was founded and standards were asked in
Germany so as to measure PCM’s quality. Therefore three quality criteria were defined for
PCM: enthalpy, conductivity and stability.

2.1.2 DISCUSSION
The afternoon session was entirely dedicated to discussion. Due to a relatively small number
of participants (about 30), a “tour de table” was initiated in order to leave about ten
minutes for each to give its opinion on heat storage and to expose which outcomes and
benefits they would like to see produced and how heat storage could attract more attention.
The main results of this discussion are summarized below:
•

There was a great interest in heat storage.

•

The participants asked to get more information on heat storage (pay back time and
how to reduce it) and there is also a need for guidelines and tools (e.g. simulation
tools).

•

Several participants would like to see examples, prototypes and best practice cases
for heat storage. Maybe it would be interesting to write the “ best practices for heat
storage handbook”.

•

Heat storage was often considered as an important component in a complex system
but often hidden. The expression “clandestine passenger” was often employed.

•

The majority of the participants did agree on the fact that heat storage is the only
way to recover “free” (solar) or “wasted” (industries) energy due to the shift between
source and load. They also think that storage efficiency can be improved.

•

An important statement was that heat storage is to date, in most regulations or
standard, represented in a steady state approach and considers more or less only the
heat losses. Hot storage technologies will need a new dynamic approach in order to
show their performances. It can be seen as a capacitor in an electric network. That’s
why new numerical models have to be developed. It is also important to know the
state of the storage (solid, liquid, solid/liquid, % for PCM for example) and to take
into account CO2 emissions.

This discussion also had to answer several questions which were as follows:
1.

Which policies to develop heat storage technologies? To develop heat storage
technologies, funding through research programs are really necessary. Homeowners
could need tax incentives to apply better heat storage techniques. Enhancement of
“wasted” heat like in industries would improve the heat storage technologies
development.
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2.

Heat storage technologies in French research program – needs and funding? There is
no specific research program in France where heat storage technologies are explicitly
mentioned (e.g. PREBAT). To add heat storage in the scope of the programs would be
necessary.

3.

Market? In France, there is an important market in domestic hot water storage, but
due to the comfort and availability use, it is neglected. Concerning cold storage, the
French market is not ready yet while it is very important in Asia and in United States.

4.

Education? To disseminate the findings of the EU project, it will be necessary to write
a guide of best practices, to develop prototypes and simulations tools but also to
organise training course and seminars.
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2.2 FREIBURG/GERMANY
This workshop, with about 130 participants from research, ministry and industry, as well as
some planners and architects, has been organized in parallel with a German “status
seminar” of the “Projektträger Jülich” and the German Federal Environment Ministry on heat
storage, covering all sponsored research projects over the last 6 years.

2.2.1 PROGRAMME

2.2.2 DISCUSSION
Question 1: Which applications will dominate the market of thermal energy storage
in the near future?
1. Solar thermal systems for domestic hot water preparation and space heating:
• solar thermal
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• domestic hot water preparation, solar combisystems
• hot water storage at 80°C
• specific storages with:
-

very good insulation

-

no connections or intersections of the insulation in the upper part of the
storage

-

particular mechanisms for improving stratification

-

no heat exchangers inside the storage – charging and dischanrging by
external heat exchangers

• tendency to bigger storage volumes
• increased size of combisystems for single and multi-family houses
• application of solar combi-systems for retrofitting
• Solar thermal storage for space heating
2. Seasonal storage for solar energy
• Seasonal storage
• Long term storages
• Seasonal storage for single and multifamily houses
3. Cold storage/cooling
• Increasing impact of cold storage
• Peak shaving
• Cooling
4. Thermal comfort
• Solar cooling
5. Micro-cogeneration
• Decentralised application (biogas, thermal rejection)
6. Small storages with high energy density
• higher energy density as water, small decentral storages in apartments
• adsorption storage for small systems
7. Storage of Process heat
• Storage of process heat using PCM storages
• Storage of heat rejection from biogas plants
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8. Others
• Geothermal storage of heat and cold
• Energy price
• Legionella

Question 2: Which measures would allow to increase thermal storage market?
1. Knowledge transfer and planning guides
• scientific development of design tools for planners (calculation and simulation
programs)
• improved planning guides
• knowledge transfer from R&D to practice
• better education and training of engineers and architects
• Inform planners that the use of thermal storage allows the reduction of operation
costs
• Better information of planners, installers and customers on the advantages and the
impact of heat storage
• Decentral domestic hot water preparation
• Individual as well as collective use of heat storage
• Centralised information on heat storage
2. R&D demand
• Material development
• Higher energy densities  compact construction, reduced space demand
• Lower costs
• Explore new applications (e.g. retrofitting)
• Coupling of storages with sorption heat pumps to use exergy potentials
3. Standardised components and system automation
• Develop standardised components, system components of different sizes
• Better control preventing dysfunction
• Optimised system technology
• Minimise installation effort
4. Standardisation
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• Definition of stratified storage; prove stratification for fixed parameters of charge
and discharge
• Definition of standard for hygiene, also in the case of small storages (legionella,
bacteria etc.)
• Harmonisation of standards and regulations
5. Demonstration projects
• Demonstration projects close to real applications
• Successful demonstration projects
• Demonstration sprojects similar to DENA Solarmonitor
6. R&D funding on a system level
• Funding of the development of system-components on a national and/or European
level
• Funding of the development of model-management systems

7.

Others
• CO2 emissions trading also in the private sector
• Higher petrol prices
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2.3 KOPENHAGEN/DENMARK
The PREHEAT workshop was divided in a discussion session for personal invited persons in
the morning and a public session in the afternoon. The public session was arranged together
with the Danish Solar Energy Group and Danvak which is the society HVAC engineers.
Danvak was responsible for the announcement of the arrangement.

2.3.1 PROGRAMME
Around 35 persons from industry, consultants and organisations were invited by personal
letterer. The resulting participants represented R&D institutions and the official Energy
Agency, while the industry and other consultants were only represented in the afternoon
session. Invited consultants, that were not able to participate in the morning, submitted
comments to the subject.
The subject for the morning session was to discuss means with respect to promotion of
heat storages as well as the need for organizing the Danish heat storage sector.
In the afternoon session a presentation of the PREHEAT project was given by Klaus
Ellehauge. Other presentations were given on other EU solar energy projects with Danish
participation:
•

EU SECURE– EU project on … (Peder Vejsig Pedersen, Cenergia)

•

IEE Solarge (Henrik Steffensen, Rambøll A/S)

•

Pre-heat – EU (Klaus Ellehauge, Ellehauge & Kildemoes)

•

EU NEGST (Simon Furbo, BYG*DTU)

•

EU – Concerto projektet (ECO-CITY) (Reto Hummelshøj, COWI A/S)

•

Investigations of test method for flat plate collectors (Jianhua Fan, BYG*DTU)

2.3.2 DISCUSSION
The following conclusions on the discussion were:
•

R&D support programmes
JW informed that a new Danish R&D (EUDP) support program was going to be
launched maybe already in the spring. I twill replace the former Research program
EFP and will now also include demonstration purposes.
Maybe the program will be launched for smaller projects in the spring and larger
projects in the autumn.

•

R&D strategy
The R&D strategy for solar heating (elaborated by Klaus Ellehauge and Jan Erik
Nielsen PlanEnergi) was accepted by the Energy Agency and will soon be sent in
hearing. A hearing meeting will take place the 3rd of May.
Heat storages in connection with solar heating are included as points of focus, but it
was decided to further strengthen the paragraphs regarding solar storages and to
include it in the strategy before the hearing.
Particularly should be mentioned
•

Conventional storages
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•

Seasonal storages and

•

(semi) chemical storages

JW proposed that a general storage strategy later on could be elaborated as a
supplement to the solar heating strategy. KE expressed that the Preheat project
would like to work with the supplement.
•

International collaboration.
BYG*DTU participates in IEA SHC task 32 which is under conclusion.
The IEA heat storage annex: ”IEA ECES Energy conservation through energy storage”
http://www.iea-eces.org/ was discussed.
Former Danish participant was prof. Björn Qvale from DTU has retired.
Contact person abroad is Volkmar Lottner, Forschungszentrum Jülich GmbH.
JW requested KE to contact the organisation to be updated on what is going on.
Later on SF has from the organisation been requested to be Danish contact person.
SF has asked the Energy Agency for financing of his participation.

•

Organization of the Danish heat storage sector.
It was concluded that the need for Danish organization will only occur when a
European organization has been established.
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2.4 WATFORD/UK
UK PREHEAT workshop at BRE on Tuesday the 25th September 2007 with 190 participants.

2.4.1 PROGRAMME
The UK workshop consisted of three sessions.
Session 1 provided an Overview of thermal storage and included
•

A Welcome and introduction from Robin Wiltshire of BRE ;

•

An Overview of thermal storage from Wim Van Helden of ECN ;

•

An Overview of Government initiatives for energy efficiency and renewables
from Anthony Heywood of BRE; and

•

A presentation on PREHEAT: How can thermal storage help deliver policy
objectives from Ben Howe of BRE

Session 2 examined Applications of Thermal Storage and included:
•

An examination of the issues involved in Optimising thermal storage in UK solar
thermal systems by Chris Jessop, a BRE Associate ;

•

A presentation on the use of Thermal storage in district heating by David Toke of
the University of Birmingham ; and

•

A Case study on the use of thermal storage in the Woking town centre district
heating scheme by John Thorp, representing Woking Borough Council

Session 3 on Emerging Technologies and Materials examined:
•

Aquifer thermal energy storage systems via a presentation from Nick Boid of
IFTech ;

•

The potential for phase change materials through a presentation from Nick
Barnard of FaberMaunsell ;

•

Mine water heat storage through a speech from Elianne de Mollin of Heerlen
Council; and

The use of thermal storage in renewable energy systems through a presentation from Roger
Boaden of First Light Energy.
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2.4.2 DISCUSSION
The presentations were well received by the audience of 190. The programme was packed
so that most of the discussion took place in the coffee and lunch breaks. Specific discussion
items that were raised included:
-

application of the knowledge gained through the storage techniques in the
Minewater project: could these be applied to tin mines as well as coal mines?

-

questions about phase change and how it works – the speaker had a portable
physical demonstration which stirred a lot of interest

-

discussion about potential problem posed by legionella in storage system and
how to avoid this

-

when optimising thermal storage for solar hot water in blocks: very good
diversity, so can thermal storage be more compact

-

aquifer – discussion as to how easily aquifers can be integrated into the planning
process

Discussion regarding availability, cost, longevity of microcellular phase storage, plasterboard
with phase change wax.
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2.5 UTRECHT/NETHERLANDS
The workshop ‘Heat storage’ organized by ECN on 12 February 2008 demonstrated that
‘heat storage’ is a hot item. Location for the workshop was chosen at the VSK2008
Exhibition for the Installation Sector in Utrecht, the Netherlands. About 110 people visited
the seminar with presentations on state of the art followed by exchange of thoughts initiated
through propositions of three of the speakers. Spreakers from The Netherlands and abroad
talked about various types of heat storage: advanced water, PCM’s and thermo-chemical
materials. Small and large stores were considered as well as different applications such as
waste heat, thermal solar and cooling of buildings with ventilation during the night.

2.5.1 PROGRAMME
Introduction workshop ‘Heat Storage’ – Marco Bakker (ECN)
For the European Union half of the final energy use is related to heat. Due to mismatch
between heat supply and demand, heat storage is essential for renewable energy supply.
Heat storage can be characterized by temperature level, capacity and power and store
density. Types include sensible, latent and thermo-chemical storage. Presentations include
both current applications and R&D.
Water: very suitable for compact and efficient heat storage – Roelof Schuitema (ECN)
Vacuum insulation materials enable compact and efficient heat storage in water. These
advanced hot water systems can become smaller or differently shaped facilitating better
application in refurbishment of houses and for development of compact combisystems, and
therefore, giving short term innovation opportunities to suppliers.
Seasonal thermal energy storage; pilot projects and experiences in Germany – Thomas
Schmidt (Solites)
Water tanks, pits as well as borehole and aquifer techniques have been used to construct
large storage volumes for solar thermal heat. Sizes reach from 1500 up to 65000 m3 of
contents, matching collector areas from 500 up to over 5000 m2. Various Solarthermie 2000
demonstration projects were discussed, both on construction aspects and finances.
Thermal energy storage in the subsurface – Guus Willemsen (IF Technology)
At present, about 400 projects for storing heat and cold in the subsurface have been
realized or permitted. More and more experience is being built up with high temperature
storage using heat more efficiently and reliably. Economics are much better than prices to
be paid for gas. Future developments include water treatment against scaling, low
temperature heat distribution and use of ‘green’ heat like waste, solar thermal, biomass and
geothermal.
PCM’s in application for acclimatization of buildings – Nick Barnard (Faber Maunsell)
Use of phase change materials is most effective when applied in a small temperature range.
Two cases have been studied and applied in an office building combining nightly cooling
with PCM’s, one of the cases additionally including local refrigeration. The hybrid solution
offered a balanced approach to meeting costs, comfort and energy requirements.
Compact heat storage technologies: towards a 100% renewable heat supply – Wim van
Helden (ECN)
Seasonal storage of solar heat requires novel ways to store heat in a compact and efficient
way. Other applications like district heating and (micro) cogeneration also need compact
heat storage for an increased performance and system efficiency. Presently, some first steps
are being made in development of new compact heat storage technologies, i.e. thermo-
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chemical materials are under investigation and ideas on reactor technology are developed in
national and European R&D programs.

2.5.2 DISCUSSION
Proposition 1: Hybrid cooling solutions are the way forward (Nick Barnard)
PCM has been used in an office building in conjunction with both free nightly cooling in a
hybrid solution with a small amount of mechanical cooling. The proposition is supported as
far as comfort requirements allow a variable maximum temperature and PCM’s can actually
be applied as part of the cooling system.
Proposition 2: Large amounts of thermal energy should preferably be stored in the
subsurface because it requires no space above ground and because the storage space does
not have to be created first: it is naturally available (Guus Willemsen)
Storage in the subsurface is limited in the thermal power it can deliver/take up, but virtually
unlimited in the amount of energy that can be stored. For above ground storage the
opposite is true. If heat storage in the subsurface is permitted, such storage should be
combined with short term high power heat storage above ground. More interesting seems to
be the infrastructural aspect on matching waste or renewable heat and cold with the energy
demand.
Proposition 3: Storage materials with a heat capacity 10 times as high as water is a
requirement for future development of renewable heat applications (Wim van Helden)
Present heat storage reaches as far as 4 times as compact as water. These are large
systems operating at high temperatures. The proposition is largely supported. However, it is
noted that even with more compact energy storage, reduction of the energy demand
remains important as is.
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2.6 PARIS/FRANCE – EUROPEAN WORKSHOP
The European PREHEAT with about 40 participants was the 6th PREHEAT workshop and was
held on November 9th 2007 in parallel with the BATIMAT fair in Paris.

2.6.1 PROGRAMME
The morning session of the workshop started with a short introduction of the PREHEAT
project by Wim van Helden (ECN). The following presentations gave an overview on heat
and cold storage markets and R&D, regulations and standard, technologies. Furthermore
presentations were given on Calls for proposals and European Technology platforms that
could have an impact on heat storage. The presentations in more detail:
•

EcoHeatCool project (Norela Constantinescu - European Heating Industry
Association): Facts and figures on the European market of heating and cooling have
been presented.

•

Cold Storage (Christian Lenotre - Cristopia): Presentation of the market for cold
storage. There is a great potential for cold storage for the reduction of energy costs
that can be about 20% saving on bills. There is a big market in Asia.

•

Heat Storage : Regulations & Standards (François Durier – Cetiat): The existing
regulations and standards focus mainly on the heat losses of storage.

•

Apartment block entirely heated by solar energy (Josef Jenni – Jenni Energietechnik
AG): The Jenni AG realises buildings entirely heated by solar energy with water
storage tanks. M. Jenni gave a presentation of the technology and several
realisations.

•

Combisystems & Heat Storage (Olivier Godin - Clipsol): A presentation of Solar
combisystems and the role of heat storage in this application shows the great impact
of heat storage on the solar fraction of systems.

•

Phase Change Materials in Building Envelops (Raymond Reisdorf – Dupont): The use
of heat storage in the building structure increases comfort and allows the reduction
of energy consumption in the cooling case.

•

Pierre Odru (IFP) : ANR - Stock-E Program: Presentation of the French call for
proposals Stock-E. The call covers electrical and thermal energy storage.

•

European Technology Platforms related to building & energy (Luc Bourdeau): The
issue of energy efficient buildings has been added to the action plan of the ECTP.

•

European technology Platform for Sustainable Chemistry - Smart Energy Home:
Sophie Wilmet (CEFIC): Energy is one of the concerns of the platform. The project
Smart Energy Home aims in developing solutions for buildings.

•

ESTTP : European Solar Thermal Technology Platform: Wim Van Helden (ECN): The
ESTTP has developed a vision 2030. Heat storage is the key issue in this vision since
it is the main barrier for increasing the solar fraction of systems.

•

FP7 NMP : Energy & Buildings : Chistophe Lesniak - cancellled

IEEA-Intelligent Energy : Kristoph Gierulski - cancelled

2.6.2 DISCUSSION
The main results of this discussion are summarized below:
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•

The majority of the participants did agree on the fact that heat storage is the only
way to recover “free” (solar) or “wasted” (industries) energy due to the shift between
source and load. They also think that storage efficiency can and has to be improved.

•

An important statement was that heat storage is to date, in most regulations or
standard, represented in a steady state approach and considers more or less only the
heat losses. Heat storage technologies will need a new dynamic approach in order to
show their performances.

Cold storage
Payback time: 2-3 years is acceptable. Over 5 years is difficult since investors are in most
cases not the operators in the case of buildings
Country-specific:
In countries with constant electricity prices there is less motivation for heat storage.
Except for countries where electricity subscription is limited --> heat/cold storage for
peak shaving
US: cooling at night with lower tariff.
France: passive storage in existing buildings is difficult since insulation is mainly on
the inside making passive storage impossible. In new buildings this would be
possible.
Individual housings: passive storage for retrofitting is possible, active storage is more
subject to R&D since the technology is not ready.
Heat storage
The market exists, almost every system has thermal storage – water !
R&D work is to be done on water storage would be to reduce losses (20% in energy
balance): vacuum insulation for surface losses and intelligent connection (from the bottom)
for reducing connection losses.
Seasonal storage
To date, seasonal storage is a niche market and is limited mainly to demonstration projects.
R&D work is ongoing on the reduction of thermal losses. This can be done by improve the
insulation (e.g. prevent convection between the insulation and the storage volume - Jenny),
of to integrate the storage into the building (losses are used inside the building), but this
would be difficult for retrofitting cases.
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2.7 RAPPERSWIL/SWITZERLAND
The workshop ‘Heat storage’ organized by SPF and BASE consultants on 30 May 2008 in
Rapperswil Switerland showed several heat storage techniques for solar low temperature
heat.
The audience was about 60 people from the solar and heating industry.
In order to attract several types of companies and consultants, the morning session was
devoted to the activities of the swiss solar research center SPF.
The afternoon session was a Preheat session, presenting several technologies and the state
of the art.

2.7.1 PROGRAMME
‘Heat Storage’ – JC Hadorn (BASE)
JC Hadorn presented the work of IEA SHC task 32 on new techniques for heat storage.
An introduction ot Preheat was also done to promote the web site.
Pilesim – D. Pahud (SUPSI)
Two interesting simulation models for long term underground duct storage coupled with a
heat pump for heating and cooling were presented. They deal with simulation of a group of
piles and a duct storage for bridge deincing in wintertime. They are validated after years of
work and available.
PCM– J. Bony (HEIG)
Sodium acetate in aluminium bottles inside a combisystem showed disapppointing results
for reasons that were explained and used to validate a model. Sensitivity analysis around
the model shows that there might be new promising ways to use PCM for combisystems but
with a rather low gain for the moment. New material is needed.
Sorption storage – P. Gantenbein (SPF)
Sorptive beds have been analyzed, both silicagel and zeolites. Physical behaviour has been
modelled and shows that the materials cannot be suited to high power in or out. Thus it is
recommended to search for new adsorption materials for solar heat storage. There are ideas
but this requires fundamental research with some means.
NaOH storage – R. Weber (EMPA)
A promising technique to store heat at around 120 °C is being tested at EMPA. Laboratory
experiment showed first results and difficulties, but stil much hope.
Time shift – B Lachal (CUEPE)
A one day cold storage has been designed and tested at Cuepe. It can shift a sinus wave by
exactly 12 hours without losses ! It is a new theoretical proprety found by P. Hllmuller 4
years ago. The 1 m3 storage can deliver free cooling from night to day through the
ventilation system of a room.
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2.7.2 DISCUSSION
Proposition 1: Is water storage still the solution for solar ?
Yes it is still and will stay certainly for long. But water tanks can be improved and new
storage material will help to reduce the size of a seasonal storage. But there must be a lot of
public research funding in the years to come if we want to detect a suitable material.
Proposition 2: Are chemical storage a future solution ?
Main experts think that yes. But still a long way with current financing situation for
advanced heat storage projects.
Proposition 3: Why storage is important ?
Short term storage with water is OK, but a short term solution limits the solar fraction ni
any system but domestic hot water to a certain extent. A long term storage is a MUST if we
want to make use of solar heat on a large basis all over the world, and specially at the
individual level since it is costly it will be an investment for individual early adopters.
Research is urgently needed!
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3

CONCLUSION

The Preheat partners hosted seven PREHEAT workshops. The event attracted about 20 to
200 participants at each workshop from within the industry and research centres.
In the beginning of the Preheat project it has been discussed how to organise the workshops
in the most appropriate way. It has been decided to organise the workshops as follows:
-

An introduction of the Preheat project;

-

A first session with technical and market related presentations and discussions on
the presentations;

-

A second session with a general discussion on questions related to heat storage
and how to reach the goals of the Preheat project i.e. to make people aware of
the importance of heat storage for the reduction of primary energy consumption
and to initiate progress on the heat storage field. The discussion also covered the
expectations of the participants on heat storage in terms of technical and market
development.

The main conclusions of the workshops were:
•

Information and demonstration: more information on heat storage should be
available. The advantages, possibilities etc. Showcases and demonstration projects
would allow people to better understand the use of heat storage systems, their
potential and limitations. Technical and market aspects should be covered.

•

Guides and tools: there is a need for guidelines and tools (e.g. simulation tools for
optimising, design, sizing etc.).

•

Standards and regulations: heat storage is to date, in most regulations or
standards, represented in a steady state approach and considers more or less only
the heat losses. Hot storage technologies will need a new dynamic approach in order
to make an incentive for their use. Standard test methods have to be developed.

•

Research funding: more funding through research programs are really necessary.
To add heat storage in the scope of the programs would be necessary. Research on
materials, lower costs (reduce payback time), system optimisation, system control
etc. is necessary.

•

Tax incentives and funding for installations: Homeowners could need tax
incentives to apply better heat storage techniques.

•

Education: organise training courses and seminars.

•

Knowledge transfer: Reduce time from research projects to products on the
market. Programs and funding should allow rapid transfer to industry (involve
industry in the early phase)

In a next step, to continue the work initiated with the workshops, national and international
networks should be created that allow further promotion of heat storage issues and to
coordinate and converge work and projects on heat storage.
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APPENDIX – WORKSHOP PROGRAMMES

4.1 WORKSHOP FRANCE
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4.2 WORKSHOP GERMANY
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4.3 WORKSHOP DENMARK
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4.4 WORKSHOP UK
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4.5 WORKSHOP EU
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4.6 WORKSHOP NETHERLANDS
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4.7 WORKSHOP SWITZERLAND
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APPENDIX – WORKSHOP ATTENDANCE LISTS

5.1 WORKSHOP FRANCE
David
Kamel
Laurent
Benjamin
Catherine

AMITRANO
AZZOUZ
BARTHEL
BOILLOT
BRIAND

François
Marie-France

BURGUN
DAGADA-RAYNAUD

Gérard
Jean Baptiste
Patrick
Gilles
Kévyn
André
Ulirch
Nicole
Patrice
Peter
Hébert
Peter
Benjamin
Laurent
Jean-Luc
Daniel
François
Jean-Christophe
Christian
Philippe
Joseph

EVERS
FLANDE
HAENEL
HEIMBURGER
JOHANNES
LALLEMAND
LEGAIT
LETELLIER
PINEL
RIEDERER
SALLEE
SCHOSSIG
SIMON
TOCHON
TRUCHET
QUENARD
DURIER
HADORN
LENOTRE
PAPILLON
VIRGONE

Université J. FOURIER
CEMAGREF
EDF R&D
CEA INES RDI
RECTORAT
Académie
de
Lyon
CEA INES RDI
RHONALENERGIE
ENVIRONNEMENT
SOLETANCHE BACHY
VEOLIA Environnement
ELYO CYLERGIE
RUMP
Université de Savoie ESIGEC
INSA Lyon
CSTB / DER / CPM
GAZ de France
IMMOSOLAR ABT
CSTB / DDD/ PER
CSTB / DER / CPM
FRAUNHOFER
RUMP
NEO-Lt
FLUITEC
CSTB / DER / CPM
CETIAT
Base Consultants
CRISTOPIA
CEA INIES
CETHIL
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5.2 WORKSHOP GERMANY
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5.3 WORKSHOP DENMARK
Participants morning session:
Jens Windeleff (JW) Energy Agency
Søren Poulsen,

Technological Institute

Simon Furbo,

BYG*DTU (Technical University)

Jørgen M. Schultz

BYG*DTU (Technical University)

Elsa Andersen

BYG*DTU (Technical University)

Klaus Ellehauge

Ellehauge & Kildemoes

Participants afternoon session:
Høiberg, Jesper

Henning Larsen Architects

Jensen, Anders Bille

Gaia Solar A/S

Nielsen, Leif Kjær

Leif Kjær Nielsen

Petersen, Jonas

Bascon

Poulsen, Bjarne Leander

Grontmij I Carl Bro A/S

Radisch, Niels

Rambøll

Schifter-Holm, Torben

Metrotherm A/S

Ulbjerg, Flemming

Rambøll

Windeleif, Jens

Energistyrelsen

Ellehauge, Klaus

Ellehauge & Kildemoes

Esbensen, Torben

Chairman of Danvak Solar energy group

Fan, Jianhua

BYG*DTU

Furbo, Simon

BYG*DTU

Hummelshøj, Reto

COWI A/S

Pedersen, Peder Vejsig

Cenergia

Steffensen, Henrik

Rambøll A/S

Janne Andersen,

Ph.D. student, DTU

Daniel Trier,

student, DTU
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5.4 WORKSHOP UK
Salam Abduljalil
Peter Afful
Jahangir Ahmed
Tosh Aisueni
Tony Amis
S Appleton
Paul Barnard
Phil Barratt
Mel Barton
Mel Barton
John Bates
Ashley Bateson
Daniel Birks
James Boampong
David Bolus
Rebecca Boorman
Stuart Borland
S Borman
Mark Bottreill
Mark Bowman
Peter Bradwell
Robert Braid
Philip Brain
Bruce Brandon
Peter Broadbent
Paul Button
E Byrne
Diego Calandrino
Peter Cantrell
Jason Carroll
Nic Castellucci
Ivan Chan
Tim Chaudhry
François Chavaneau
Anthony Chiltern
Eoin Clancy
Martin Clark
David Clark
Robert Clegg
Rob Clegg
Martin Clowes
David Cocking
Mark Conner
Steve Connor
Mark Connor
Darren Coppins
Martin Crane
Carla Cressey
Paul Crossley
Karl Cullen
Robin Curtis
Neil Daffin
Richard Darnley
Nanik Daswani
Steven Davidson
Bill Davis
D Dhary
Pavlos Diamantouros
James Dickinson
Trevor Dingle
Aurore Donnelly
Nic Dowdall
Patrick Dubourchet
Douglas Duncan
Robert Edwards
Gareth Ellis
Gareth Evans
James Falconer
Shao Fan
Max Fette
David Forward
Iain Fraser
Joe Garfstkroll

Foreman Roberts
Northcroft
Bryden Wood
Skanska
Dunwoody UK
Ceres Power Ltd
Hoare Lea
Hoare Lea
Transport for London
Hoare Lea
Fulcrum Consulting
Energy Solutions
WSP Group
Chapman Bathurst
Building Sciences
Building Design Partnership
JCI
Buro Happold
Balfour Kilpatrick
JCI
Carbon Trust
White Young Green
Couch Perry & Wilkes
Max Fordham Consulting Engineers
Northamptonshire County Council
Fulcrum Consulting
Atkins Global
Halcrow Yolles
Utilicom
Buro Happold
Bouygues-UK Ltd
Max Fordham Consulting Engineers
Environmental Engineering Partnership
Cunnington Clark Ltd
EDC
EDC
Element Consulting
Cambridge University Hospitals NHS Foundation Trust
NG Bailey
Chapman Bathurst
Scottish and Southern Energy
Operon
RLF
Chapman Bathurst
GeoScience
XCO2
Max Fordham Consulting Engineers
Eco Consulting
Land Securities
HMPS
Troup Bywaters + Anders
phs consult
Buro Happold
AJD Design
Waterman Building Services
MOD
Scottish and Southern Energy
Enviros Consulting Ltd
Northcroft
Buro Happold Ltd
Fulcrum First
Orchard Partners
BRE
Hoare Lea
CompuServe
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Andrew Garside
Sandy Gataora
Simon Gatehouse
Gordon Gibbs
Richard Gibbs
Zack Gill
Paul Hancock
James Harding
Paul Hardwick
Chris Harman
Ray Harris
Jose Hernandez
James Hessey
Les Hicks
Richard Holland
Shaun Horsfield
P Hudson
Ray Hughes
John Humphries
Ian Jackson
Tim James
J Janqueline
Dave Jeffs
Dave Jenkins
Steve Johnson
Tony Johnstone
Nik Jones
Erin Karsten
Daniel Kenning
Ijaz Khan
Alan Kiff
Aneel Kilaire
Tony Koo
Tony Koo
David Kragh
Arcangel Lagos
Keith Law
Alistair Lawry
Stephen Laws
Kevin Leader
Nigel Lenegan
Karl Leung
Jon Littlewood
Stephen Lloyd
Martyn Love
Fintan Lyons
Simon Mak
Wayne Malcolm
Mike Malina
Richard Manuel
David McAllister
Paul McCarthy
Danny McCormack
Peter McCree
Stuart McKechnie
David Miller
Trevor Muddimer
David Murrell
Pallavi Nelli
Peter North
John Orr
Mehmet Ozturk
Julian Packer
Alan Palmer
Rodney Perry
D Pritchard
Louise Radnedge
Mike Rainbow
Jamie Ratcliffe
Angus Roberts
Fintan Robertson
F Rolfe
Peter Rooney
Roman Rush
Ken Sargeant

RBS
Gledhill Building Products
Cu-tec Building Services Design
Mouchel Parkman
RJG Engineering
Buro Happold
NG Bailey
Charter House Kent
NG Bailey
Applied Energy
First Light Energy
Pick Everard
RHB Partnership
Essex County Council
Buro Happold
S.C.Horsfield
The Hammersmith Hospitals NHS Trust
Halcrow
Cambridge University Hospitals NHS Foundation Trust
Thermal Economics
Energy Matters UK
Addenbrookes Hospital
Hilson Moran
Waterman Building Services
Jones Lang LaSalle
Hoare Lea
Hulley
Buro Happold
Mott MacDonald
Mott MacDonald
Vital Energy
McBains Cooper
Biotechnology & Biological Science Research Council
The University of Warwick
Clyde Energy Solutions
Essex County Council
Astra Zeneca
PB World
Tarmac
South Glamorgan NHS Trust
LTi Advanced Systems Technology Ltd
Hochtief
Region Fine (HK) Ltd
Atelier Ten
The Commtech Group
Crofton Design
Arup
MBA Consultants
Initial FM
ICOM Energy Association
Max Fordham Consulting Engineers
Meica
WSP Group
Mouchel Parkman
Poyry
Essex County Council
Cogenco

White Young Green
Arup
WYG
Whitby Bird
Buro Happold

Derry Building Services
Astra Zeneca
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Paul Sartin
Matthew Searle
Andy Shea
Sam Simpson
John Simpson
Jeff Slade
Roger Smith
Brian Spires
Roman Spur
Robert Stamp
Joanna Stevens
Nathan Surendran
David Sweetman
Darius Tabrizi
Simon Tilleard
Cara Tissandier
John Titcombe
Richard Topping
Simon Vaughan
George Waimann
Donald Wainwright
Craig Waldron
Joe Ward
David Warwick
Lisa Watts
Peter Weatherall
Justin Wimbush
Simon Witts
Pawel Wlodarczak
Henry Woon
Terry Wyatt
Firat Ziya

The Bruce Boucher Consultancy
FaberMaunsell
Oxford University Centre for the Environment
Mott MacDonald
RYB Konsult
First Light Energy
PB World
HLM Architects
Foreman Roberts
Taylor Woodrow
Hoare Lea
Hoare Lea
Vital Energy
Natural History Museum
Hoare Lea
Southampton City Council
Crofton Design
Corus Group
Biotechnology & Biological Science Research Council
Bristol City Council
Couch Perry & Wilkes
WSP Group
Buro Happold
RYB Konsult
Hayden Young
Arup
White Young Green
Capita
Troup Bywaters + Anders
Hoare Lea
Buro Happold
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5.5 WORKSHOP EU
BOISSAVY
BAILLEUL
BAKKER
BANKOWSKI
BORGHERO
BOURDEAU
BOURDIAUX
CACCAVELLI
COINCE
CONSTANTINESCU
DURIER
GIERULSKI
GODIN
HADORN
JARRIN
JENNI
JOHANNES
KUZNIK
LABRANQUE
LE PIERRES
LENGLET
LENOTRE
LESNIAK
ODRU
PARTENAY
PAULUS
PETIT
PINCEMIN
PINON
PLEE
QUENARD
REISDORF
REISS
RIEDERER
RODOT
SADOWNICZYK
SARMEO
SEGUIN
STEVENS
Van HELDEN
WEIR
WILMET

Christian
Vincent
Marco
Max
Laurent
Luc
Bernard
Dominique
Anne-Sophie
Norela
François
Kristoph
Olivier
Jean-Christophe
Jacques
Joseph
Kevyn
Frédéric
Gilles
Nolwen
Claude
Christian
Christophe
Pierre
Vincent
Cédric
Patrice
Sandrine
Sebastien
Dominique
Daniel
Raymond
Christophe
Peter
Serge
Berengère
Gregory
Bruno
Philippe
Wim
Kevin
Sophie

Geopetrol SAM
SOFRIGAM
ECN
VAILLANT
Sodexho Altys
CSTB
IFP
CSTB
EDF R& D
EuroHeat
CETIAT
CE
CLIPSOL
Base Consultant
IFP
ENERGIETECHNIK AG
CSTB
INSA - CETHIL
S0FRIGAM
LOCIE
BOUYGUES
CRISTOPIA
CE
IFP
CSTB
CEA INES
CHAROT
CSTB
Cerma
ARKEMA
CSTB
DUPONT
VENTILONE
CSTB
CHAROT
CERMA
Sodexho Altys
VENTILONE
EDF R& D
ENC
ISIB GmbH
CEFIC
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5.6 WORKSHOP NETHERLANDS
Naam
Arjen de Vos
R. Hezemans
J. Heidemans
Willem Bos
M. Oosterwoud
B. Piëst
W. Heijink
Jacob van Berkel
Jan Verdonschot
Jan Willem Turkstra
E. Gramsbergen
E.P. van den Eijkel
Patrick Tielkes
J. van der Linden
Kratz Paul
Gert Jongsma
J.A.J. (Jan) Bosch
Arjan Dorrestijn
B. van Lochem
L. Bosselaar
Piet Heijnen
Hans van Rij
B. van Kampen
Henk Oversloot
Bas Knoll
Camilo Rindt
J. Braakman
Paul Overman
A. Bout
A. van Rijswijk
R. Waninge
L. Koks
R. Apeldoorn
P. Wijnker
J. Boots
Thea Eeuwis
Albert van Lohuizen
Maikel Berens
Hans van Hauwe
Berend Doedens
G.H. Pieterman
J. Jorritsma
Jos de Vries
K.C.J. Nobel
Arno de Cock
Rudiger Drissen
Rian Visser
Pieter Bach
Simon Smeding
P.G.J. van Zijl
Hanneke Pieters
At Koning
Willem
van
Voorst
Vader
Nabil Achahchah
Ronald Rosbergen
M. Boere
Paul Henkemans
M.J. Otte
J. Dammekes
Henk Gosselink
Theo Eeuwes
Robert de Bourgraaf
Wilko Broekhoeven
Alexander Minneboo
John van der Vliet
W.J.F. Kooiman

Bedrijf
Agpo Ferroli
Atag Verwarming
Aton
Bos Variant
Brinic
Brinic
Diap Consult
Entry Technology
Fontys Hogeschool
Gasunie E&T
Gramsbergen Solar
Helios Energie Systemen
Het Oosten
Inventum
Itho Images
NIBE
Plasdan
Remeha
Rivusol
SenterNovem
SenterNovem
TipSpit Invenstors
TNO Bouw en Ondergrond
TNO Bouw en Ondergrond
TNO Bouw en Ondergrond
TU Eindhoven
ZONEnergie
Agpo B.V.
Agpo B.V.
Agpo B.V.
Axima Services
Axima Services
Bejo Zaden B.V.
Bejo Zaden B.V.
Bosvariant
Brink Climate Systems
Burgers Ergon Installatietechniek
Burgers Ergon Installatietechniek
Burgers Ergon Installatietechniek
Burgers Ergon Installatietechniek
Burgers Ergon Installatietechniek
Caubergh-Huygen
Raadgevende
Ingenieurs
Climatic Design Consult
De Cock Energie- & Installatieadvies
DWA Installatie- en Energieadvies
ECN Biomassa, Kolen en Milieuonderzoek
ECN Energie in de Gebouwde Omgeving
ECN Energie Efficiency in de Industrie
Ecobouw
Ecofys
EcoRanch
ENEGO Energie
ENEGO Energie
Feenstra B.V.
Feenstra B.V.
Gemeente Tilburg
Geo-Energie B.V.
Geo-Energie B.V.
Gitra Components B.V.
Ideeuwes
Ingenieurs Alliantie B.V.
Ingenieurs Alliantie B.V.
Ingenieurs Alliantie B.V.
JFE Binnenklimaat
Kuijpers Installaties Helmond

Email
Arjen.de.Vos@agpoferroli.nl
R.Hezemans@atagverwarming.nl
aton@atonsolar.nl
bosvariant@wxs.nl
m.oosterwoud@brinic.nl
b.piest@brinic.nl
wheijink@diap-consult.nl
entry@xs4all.nl
j.verdonschot@fontys.nl
j.w.turkstra@gasunie.nl
info@gramsbergensolar.nl
info@helios-energie.nl
p.tielkes@hetoosten.nl
lindenJn@inventum.nl
paul.kratz@itho-images.nl
gert.jongsma@nibenl.nl
jbosch@boschtrading.nl
Arjan.Dorrestijn@remeha.nl
info@rivusol.com
l.bosselaar@senternovem.nl
p.heijnen@senternovem.nl
hvanrij@hetnet.nl
berrie.vankampen@tno.nl
henk.oversloot@tno.nl
bas.knoll@tno.nl
c.c.m.rindt@tue.nl
johnbraakman@zonenergie.nu
p.overman4@kpnplanet.nl

roelof.waninge@agpoferroli.nl
rm.apeldoorn@aximaservices.nl
j.boots@bejo.nl
bosvariant@planet.nl
avanlohuizen@brinkclimatesystems.nl
m.berens@tele2.nl
hvhauwe@burgers-ergon.nl
gpieterman@burgers-ergon.nl
jjorritsma@burgers-ergon.nl
j.devries@chri.nl
kjnobel@climaticdesign.nl
decock-eia@versatel.nl
drissen@dwa.nl
h.visser@ecn.nl
bach@ecn.nl
smeding@ecn.nl
info@ecobouw.nl
h.pieters@ecofys.nl
a.koning@ecoranch.nl
w.vanvoorstvader@eneco.nl
n.achahchah@eneco.nl
rrosbergen@feenstra.com
mboere@feenstra.com
paul.henkemans@tilburg.nl
m.otte@otte.nl
hjgosselink@gitra.nl
info@ideeuwes.nl
robert@ingenieursalliantie.nl

john@jfebv.nl
wkooiman@kuijpers.com
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Leon Janssen
Johanna Montfoort
Rob van Bergen
Jan Mimpen
J.J.M. Lemmens
J. Oudshoorn
Wilbert Neijemeijer
Matthijs Hauer
Twan van Gils
Noortje Alders
Sabine Jansen
Remco Looman
Michiel Fremouw
Rudi Santbergen
Coen Hogervorst
Ehsan Baharvand
Linda Pennings
G. Abdalla
Eric van Zee
Roel Govers
Jelmar van Beek
Marjorie Thilliez
Maarten de Jong
Jelle Koeman
Koos Gieling
Bram de Bruine
Ari Minkkinen
Frans Hendrikx
Yuri Pelser
Arjaan van den Berg
H. Verheul
Rodolphe Reuchlin
Andre van der Hoek
Marco Bakker
Roelof Schuitema
Huib Visser
Wim van Helden
Dipl.-Ing.
Thomas
Schmidt
Guus Willemsen
Nick Barnard

Milieu- en Natuurplanbureau (MNP)
Milieu- en Natuurplanbureau (MNP)
Ministerie van VROM
Ministerie van VROM
N.V. Nederlandse Gasunie
Oudshoorn Bureau voor architectuur B.V.
Rivusol B.V.
Rockwool Benelux B.V.
Strukton WorkSphere
Technische Universiteit Delft
Technische Universiteit Delft
Technische Universiteit Delft
Technische Universiteit Delft
Technische Universiteit Delft
Technische Universiteit Eindhoven
Technische Universiteit Eindhoven
Technische Universiteit Eindhoven
Technische Universiteit Eindhoven
Ten Kroode & van Zee
Thermaflex Isolatie B.V.
Thermaflex Isolatie B.V.
Ecofys
Van
Draeckeburgh
Management
en
Exploitatie
VETIM
Viessmann Nederland B.V.
Viessmann Nederland B.V.
Xsorb eco-technology B.V.
Xsorb eco-technology B.V.
Ymere Ontwikkeling

leon.janssen@mnp.nl
johanna.montfoort@mnp.nl
rob.vanbergen@minvrom.nl
jan.mimpen@minvrom.nl
j.j.m.lemmens@gasunie.nl
oudshoorn.architectuur@tiscali.nl
wilbertneijmeijer@rivusol.com
matthijs.hauer@rockwool.nl
twan.vangils@strukton.com
noortje_alders@yahoo.com
s.c.jansen@tudelft.nl
r.h.j.looman@tudelft.nl
m.a.fremouw@tudelft.nl
r.santbergen@tue.nl

l.w.h.a.pennings@student.tue.nl
g.abdalla@tue.nl
info@tkvz.nl
r.govers@thermaflex.com

mjong@vandraeckeburgh.com
j.koeman@vetim.nl
giek@viessmann.com
bui@viessmann.com
atminkkinen@gmail.com

Technisch Adviesbureau Crone
Wolter & Dros
Ecofys B.V., afdeling IES
ECN Energie in de Gebouwde Omgeving
ECN Energie in de Gebouwde Omgeving
ECN Energie in de Gebouwde Omgeving
ECN Energie in de Gebouwde Omgeving
Solites

y.pelser@ymere.nl
arjaanb@dds.nl
h.verheul@croneadvies.nl
r.reuchlin@wolterendros.nl
a.vanderhoek@ecofys.nl
m.bakker@ecn.nl
schuitema@ecn.nl
huib.visser@ecn.nl
vanhelden@ecn.nl
Schmidt@solites.de

IF Technology
Cooldeck

nick.barnard@fabermaunsell.com
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5.7 WORKSHOP SWITZERLAND

