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ASTECH Project ASTECH-D6-2
SUMMARY

This documents presents the workshop that took place during the 9th REHVA World Congress
Clima2007 at Helsinki in Finland ( http://www.clima2007.org/ ).
The objectives of this workshop were to present the various renewable energy technologies for
heating and cooling, and how they can be used and integrated into a process or a building. After
an introduction on the energy context and market potential in Europe, two specific technologies
were presented: (1) the heat pump development in Austria and (2) solar assisted cooling.
Discussion took place on how to transform the market for accepting renewable energy
technologies for heating and cooling in industrial process and buildings.

e Is demonstration and proof of concept sufficient?

e What are the most significant market barriers?
e Adverse regulations
e Perception and acceptance of risks
e Lack of incentives
e Lack of information and awareness
e Inability to design with such systems
e Insufficient training of installers
e Are regulations and directives necessary?
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WORKSHOP ABSTRACT

Background
The growing demand for energy despite limited fossil fuel reserves and growing environmental

concerns is probably the major challenge of the 21* century. To achieve a sustainable development,
the origin and the usage of energy have to be addressed, and advanced renewable energy
technologies and energy carriers have to be developed, requiring significant progress in research
and technology.

For European countries, according to the IEA, thermal use of energy represents more than 25% of
the gross energy consumption. Multi-energy sources, for heating and cooling purposes, are
considered to have a large potential in contributing to the penetration of renewable energy sources
for domestic, building and industrial applications. But it requires that conventional heating and
cooling systems have to be adapted or changed for incorporating renewable energy sources.
Nowadays, the heating, ventilating and air-conditioning industries (HVAC) are the actors which
have access to the market, and they provide services using mainly fossil fuels or electricity as
energy sources. The objective is to have them using renewable energy, combining conventional and
renewable sources and proposing environmental cost-effective products.

Workshop objectives

The objectives of this workshop are to present the various renewable energy technologies for
heating and cooling, and how they can be used and integrated into a process or a building. After an
introduction on the energy context and market potential in Europe, two specific technologies will be
presented: (1) the heat pump development in Austria and (2) solar assisted cooling. Afterwards, a
methodology for integrating renewable energy technologies for heating and cooling (RES-HC) in
building will be presented.

At the end of the workshop the barriers and needs will be identified for the deployment of RES-HC
technologies.

Participants
This workshop is addressed to:

e Researchers, engineers and designers of HVAC systems which are interested by the latest
development on renewable energy technologies for heating and cooling;

e Manufacturers of renewable energy technologies for heating and cooling which can express
their needs;

e Refrigeration system researchers and designers;

e Architects and building designers interested in advanced energy technologies;

e Energy planners and managers of social housing programme.

Programme
¢ Introduction and presentation of the workshop

e Renewable Energy Sources for Cooling and Heating: Status and Perspective
o Bernard Thonon, Greth, France

e Heat Pumps: The Austrian History
o Andreas Presetschnik, arsenal research, Austria
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e Solar assisted cooling
o ISE, Germany

e Integration of RES-HC technology in buildings
o Laurent Sarrade, CEA-INES, France

e Round Table

Discussion
Discussion will take place on how to transform the market for accepting renewable energy
technologies for heating and cooling in industrial process and buildings.
e Is demonstration and proof of concept sufficient?
e What are the market barriers?
Adverse regulations
Perception and acceptance of risks
Lack of incentives
Lack of information and awareness
Inability to design with such systems
Insufficient training of installers
e Are regulations and directives necessary?
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WORKSHOP SUMMARY

WS 10 - Advanced sustainable energy technologies for cooling and heating
applications - Date: 12 June 2007

Chair: Bernard Thonon, Greth, Bernard.thonon@greth.fr
Co-Chairs: Ilari Aho, Uponor, ilari.aho@uponor.com
Thierry van Steenberghe, REHVA, tvs@idp-co.be

Presentations:

The Austrian Heat Pump Market, Gernot Haslinger, arsenal research,
Gernot.Haslinger@arsenal.ac.at

Solar Thermal Assisted Air-Conditioning, Alexander Morgenstern, ISE Fraunhofer,
alexander.morgenstern@ise.fraunhofer.de

INTRODUCTION

The growing demand for energy despite limited fossil fuel reserves and growing environmental
concerns is probably the major challenge of the 21* century. To achieve a sustainable development,
the origin and the usage of energy have to be addressed, and advanced renewable energy
technologies and energy carriers have to be developed, requiring significant progress in research
and technology.

For European countries, according to the IEA, thermal use of energy represents more than 25% of
the gross energy consumption. Multi-energy sources, for heating and cooling purposes, are
considered to have a large potential in contributing to the penetration of renewable energy sources
for domestic, building and industrial applications. But it requires that conventional heating and
cooling systems have to be adapted or changed for incorporating renewable energy sources.
Nowadays, the heating, ventilating and air-conditioning industries (HVAC) are the actors which
have access to the market, and they provide services using mainly fossil fuels or electricity as
energy sources. The objective is to have them using renewable energy, combining conventional and
renewable sources and proposing environmental cost-effective products.

The objectives of this workshop were to present the various renewable energy technologies for
heating and cooling, and how they can be used and integrated into a process or a building. After an
introduction on the energy context and market potential in Europe, two specific technologies have
been presented: (1) the heat pump development in Austria and (2) solar assisted cooling. At the end
of the workshop the barriers and needs were discussed and identified for the deployment of RES-
HC technologies.
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DISCUSSIONS AND WS MAIN RESULTS

ASTECH-D6-2

The table below presents the EU-share for Renewable Energy Sources for Heating and Cooling
(RES-HC) which is composed of Biomass, Solar and Geothermal (including heat pumps)

2001 2010* Long term**
Heat Pump (kToe) 0.40 1 32
Solar Thermal (kToe) | 0.57 4 36
Geothermal (kToe) 0.83 ? 3
Biomass (kToe) 46.9 75 100
RES-Hc (kToe) 48.7 80 171
Heat Pump (%) 0.1 % 0.25 % 5.6 %
Solar Thermal (%) 0.1% 1.0 % 6.3 %
Geothermal (%) 0.2 % ? 0.5 %
Biomass (%) 11.6 % 19 % 17.5 %
RES-HC (%) 12% 20 % 30%

Table : Heat production and share for RES-Heat and Heat Pumps

* As defined in the EU white paper on Energy
** As defined in the EU paper Share of RES in Europe.
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RES-HC technologies are still providing a marginal share in most of the countries except in some
countries. The success of heat pumps in Sweden is largely due to a strong political action of the

Swedish government.
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Figure: Heating of single family houses in Sweden 2006 (30% of the total stock is heated by heat
pumps)

It is stressed that new building with a lower heating demand and a lower temperature level will be
more suitable for RES-HC technologies. The reasons are the higher efficiency at low temperatures
of heat pumps and solar thermal systems and a reduced investment cost.

For the existing building stock, special ‘high temperature’ systems have to be implemented. Some
heat pumps manufacturers are presently developing air-water systems which can provide heat at
temperature up to 75°C with COP over 3.5.

The investment costs and the availability of the technologies have been identified as a barrier.
Typical costs for heat pumps in Sweden are:

e Vertical ground source: ~ 13 000-20 000 Euro

e Horizontal ground source = 10-20% less than vertical
e Air-water heat pump: ~ 10 000-15 000 Euro

e Air-air: ~ 1500-2500 Euro

e Drilling costs: ~20-25 Euro/m

For solar thermal, the system cost is around 1200 €/kW and covers only 30 to 50% of the heating
needs of the building.
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These high investment costs 10 to 20 k€ are still high and with present energy prices lead to
payback time from 5 in the best case to more than 10years.

Moreover for countries where the market is not yet mature, the availability of the heating system is
sometimes a problem. The lack of an efficient distribution systems makes that the delay is long (too
long) and peoples switches to conventional fossil fuel systems.

It has been noticed that the major HVAC companies are now proposing heat pumps, solar thermal

and pellet boilers in parallel to conventional fossil fuel boilers. This concentration of activity in
some major companies is seen as a positive evolution of the market.

Page 8 of 10 29/08/2008 16:00



ASTECH Project ASTECH-D6-2
CONCLUSIONS AND FUTURE WORK DIRECTIONS IN THE FIELD

The conclusions of this workshop are that the development and wide spreading of renewable energy
sources for heating and cooling purposes rely on three actions that need to be promoted in parallel.

Technical: On technical side, the suppliers have to still improve the efficiency and the reliability of
the systems and to propose standardized systems. This still requires R&D activities.

Political: The governments have to adopt a long term vision for energy and to promote incentive
measures (energy taxes, support for investment...)

Market: The prescription and distribution circuits have to be developed to be more efficient. In
parallel, competent installers and architects are required which implies new training schemes

REFERENCES

Commission of the European Communities, “Renewable Energy Road Map, Renewable energies in
the 21st century: building a more sustainable future”, COM (2006) 848 final, 10 January 2007
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WORKSHOP PRESENTATIONS

¢ Introduction by Bernard Thonon, GRETh
e The Austrian Heat Pump Market, Gernot Haslinger, arsenal research

e Solar Thermal Assisted Air-Conditioning, Alexander Morgenstern, ISE Fraunhofer
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