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New regulations and directives – how will they affect heat 
pumping technologies?

Regulations, standards and directives are important for policy-mak-
ers to steer the development of a technology in a certain direction. 
Likewise, they are important for consumers, as they set a lower 
limit to the quality that could be expected from manufacturers, and 
thus provide a competitive environment, resulting in quality prod-
ucts at attractive prices. Manufacturers can benefi t from designing 
products that comply with regulations, standards and directives. Al-
though the words ’regulations, standards and directives’ may sound 
restrictive, grey or even boring, it is clear that everyone, customers, 
manufacturers, policy-makers and the environment benefi ts from 
them.

This issue presents topical articles on how regulations and direc-
tives will affect the heat pump community in different ways. 
Since it’s summer in the northern hemisphere, don’t miss the article 
about Indians cycling to keep cold! 
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Foreword

The purposes of regulations and directives are multiple. Beyond obvious 
security and safety objectives, they can help ensure compatibility of com-
ponents and equipment and therefore open markets to a wider number of 
manufacturers. In addition, they are very powerful policy instruments to 
overcome economic barriers (e.g. fi rst cost), forcing the adoption of more 
effi cient and more environmentally friendly technologies and practices, as 
one example. They have been identifi ed in the portfolio of the policy meas-
ures presented in the Gleneagles Plan of Action – Climate Change, Clean 
Energy and Sustainable Development, following the 2005 G8 Summit, and 
in the recent IEA report entitled Energy Technology and Perspectives: Sce-
narios and Strategies to 2050.

Heat pumping technologies have a long history of evolution with regula-
tions and directives. Synthetic refrigerants are a good example. The use 
of these chemical compounds in compression cycles at elevated temper-
ature and pressure conditions has required the implementation of safety 
regulations. More recently, environmental concerns have led to signifi cant 
changes in their utilization. In 1987, the Montreal Protocol on Substances 
That Deplete the Ozone Layer established the phase-out of chlorofl uorocar-
bons (CFCs) and the progressive elimination of hydrochlorofl uorocarbons 
(HCFCs) that deplete the ozone layer. Their substitutes, the hydrofl uoro-
carbons (HFCs), are among the six greenhouse gases identifi ed by the 
United Nations Intergovernmental Panel on Climate Change, in the Kyoto 
Protocol. The consequences are the acceleration of the adoption of natural 
refrigerants like ammonia (NH3) and carbon dioxide (CO2), turning R&D 
and business in new directions, looking for solutions to the new demands.
 
The IEA Heat Pump Programme has always been actively involved in 
regulations and directives, exerting leadership in these areas. Among the 
many topics are: International Heat Pump Status and Policy Review; Work-
ing Fluid Safety; Compression Systems with Natural Working Fluids; and 
Test Procedure and Seasonal Performance Calculation for Residential Heat 
Pumps with Combined Space and Domestic Hot Water Heating. These top-
ics have been addressed by international collaborative projects, called An-
nexes, performed under the IEA Heat Pump Programme. 

In this newsletter, a number of new regulations are presented as topical 
articles: 
• In the United States, the DOE’s 13 SEER creates challenges especially for 

the “downstream” parts of the heating, ventilation, air-conditioning, and 
refrigeration industry’s supply chain 

• In Japan, the Japanese Kyoto Protocol Target Achievement Plan, which 
includes comprehensive measures to reduce CO2 to achieve its Kyoto 
target 

• The European Energy Performance of Buildings Directive introduces 
fundamental changes in the legislation relating to the energy effi ciency 
of buildings

Regulations and directives are not only challenges; they also represent 
great opportunities in terms of innovation and economic activity. The IEA 
Heat Pump Programme has established a strong international network and 
specifi c collaborations that make it well positioned to play a key role in 
supporting the development of regulations and directives and orientating 
R&D activities to meet them. 

Enjoy your reading!

Sophie Hosatte

Regulations and directives 
addressing heat pumping 
technologies

Sophie Hosatte
Chairman of the IEA Heat Pump 
Programme 
Natural Resources Canada
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Columnist

The European Eco-label is voluntary tool which was established in 1992 and 
revised in 2000, when its scope was extended from products to services. Its 
Flower logo is awarded to the products which have the least environmental 
impact throughout their entire life-cycle. It enables manufacturers to attract 
attention to their environmentally friendly products or services and helps 
consumers identify them. The Eco-label products are checked by independent 
bodies to ensure that they comply with the environmental performance crite-
ria. The European Eco-label is only awarded to products or services which are 
at least as effi cient as conventional ones. More than 310 companies have been 
awarded the Flower Eco-label logo so far. The Flower logo can, therefore, be 
found on several hundreds of products today. Between 2003 and 2005, the 
sales of eco-labelled products have gone up by 200%.

Energy utilisation in the built environment is one of the most important as-
pects that have to be addressed in the near future. Around 40% of the primary 
energy use within Europe is related to the building sector. In order to reach 
the targets of the Kyoto-protocol, the energy utilisation in the built environ-
ment has to go through a transition. Up to now most of our space condition-
ing systems are major contributors to global warming. Environmentally be-
nign heating systems have to be introduced on a large scale in order to reduce 
the emissions of green house gases. Developing criteria for the EU Eco-label 
for such environmentally benign systems is one way to encourage and guide 
customers in their choice of products. 

One of the most promising technologies to reduce green house gas emissions 
is provided by heat pumps. Heat pumps offer an energy effi cient way to pro-
vide space heating and preparation of sanitary hot water. Even though tech-
nical know-how of the heat pumping technology is well proven, it has not yet 
reached public recognition worldwide. In Europe, a sustainable market has 
only been established in small countries like Sweden, Switzerland and parts 
of Austria. Due to the escalating price of oil and electricity in conjunction with 
the increase of energy related taxes and growing environmental concern, the 
market for heat pumps have started to grow in all of Europe. 

More than one branch of the heating source industry is positive about the idea 
of developing Eco-label criteria for Heat Pumps.  The intention is to develop 
the Heat Pump criteria fi rst and then use these criteria to develop criteria for 
other heating systems in the future.  

The intention of the project is to follow the relevant directives concerning 
energy use and savings as well as following the principles in relation to Eco-
design.  Important principles guiding the process are to make energy savings 
and to reduce the impact on the global warming effect, directly and indirectly. 
Thus, the impact of the production of electricity is also being considered. 

There are also chemicals with a high global warming potential to deal with, 
used as refrigerants. As an example, discussions are ongoing on whether to 
exclude the possibility to use these refrigerants or at least the most dangerous 
ones. Instead of banning, the effects from these refrigerants shall be included 
in the calculation of the annual impact of the global warming. If these refrig-
erants are used, they can only be used under certain circumstances and with 
a higher demand of effi ciency.

The fi nal agreement of the criteria is planned for December 2006.  For further 
information see the Eco-label website at: http://ec.europa.eu/environment/
ecolabel/product/pg_heatpumps_en.htm

Benjamin Caspar

Benjamin Caspar
European Union, Environment DG
Email: Benjamin.CASPAR@cec.
eu.int

Heat sources – suitable product 
groups for the European Union 
Eco-labelling scheme 
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1. Key Concerns

IEA energy ministers and senior staff have identifi ed a number of key strategic 
energy policy concernsII: 

• Secure energy supply
• Reduce energy-related greenhouse gas emissions
• Provide access to modern energy for more than a quarter of the world’s 
 population

2. Scale of impact and costs

Heat pumping technology can have a material impact at modest 
cost. 

There are already signifi cant markets for heat pumps in a number of countries. 
Wider application could reduce worldwide carbon dioxide emissions signifi cantly. 
A 30% market penetration of current technology would generate savings of about 
1500 Mt pa.III This is around 6% of current total global emissions of about 25500 
Mt pa.IV This is a signifi cant proportion of the 16% savings (from a reference 
case) postulated in the IEA Alternative Scenario for 2030 and a substantial part 
of the 60% of this (that is 9.6% of the total) expected from end-use effi ciency. 
Higher market penetration or improved equipment performance would increase 
these savings. Most of the savings result from the more effi cient provision of heat 
within buildings and, to a lesser extent, from application to industrial processes. 
Savings in existing refrigeration and air-conditioning markets are more immedi-
ately accessible through the improved performance of established products, but 
are somewhat smaller. However, these end-uses are growing in developed and 
developing economies. The savings of fossil fuel consumption are correspond-
ingly signifi cant but depend on the future fuel mix of power generation. 

This scale of impact is accessible at modest cost. As for other technologies, 
the life cycle cost varies with the application. There are situations where the dif-
ference with a conventional technology (e.g. fossil fuel furnace) is already zero 
or negative . More commonly it is at the lower end of estimates of the social cost 
of emissions (say 60 to 250 $/tCV). This puts heat pumps on a par with good ex-
amples of wind or biomass installations and below the cost of solar energy. As 
the carbon intensity of electricity generation is reduced, the carbon savings from 
replacing fossil fuel combustion by electric heat pumps increases. As a result of 
this synergy, the economics of  carbon savings from heat pumps will improve.  

Policy paper from the 
Heat Pump Programme 
Implementing Agree-
ment

Heat pumping technologyI  is a globally signifi cant, modest cost, energyef-
fi ciency technology with a signifi cant role to play in portfolios of 
measures to address key energy policy concerns. The technical and 
market knowledge that resides within the IEA Heat Pump Programme can 
help to develop applicable policies.

How Heat Pumps can help 
to address today’s key 
Energy Policy Concerns

September 2005

Roger Hitchin
Vice-Chairman
IEA Heat Pump 
Programme Executive 
Committee
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Policy paper from the IEA Heat Pump Programme

3 Relevance

3.1 Relevance: Supply Security

Heat pumping technology can reduce exposure to supply risk by signifi cantly reducing 
energy import levels and providing greater fuel fl exibility through the use of electricity as 
a multi-fuel based energy carrier. 

• Most OECD countries are net energy importers, and are exposed to supply 
 security risk from technical or political interruptions to imports.VI 
• Energy-effi ciency improvements reduce demand and thus the scale of imports.
 As a result, risk management becomes more tractable.
• End-uses that use electricity, as is the case for most heat pumps,VII are less 
 dependent on any particular fuel source, since electricity can be generated from
 a wide range of fossil and renewable sources

3.2 Relevance: Environmental impact

The wider use of heat pumping technology can signifi cantly reduce carbon dioxide emis-
sions at modest (often zero or negative) cost. 

• The most pressing global environmental concern is climate change, though
 ozone depletion, air quality and visual and other amenity issues are also 
 important .
• The use of heat pumps for space and water heating for buildings and industry is
 often more carbon effi cient than the direct use of the fossil fuel for the same 
 purposes.VIII  The scale of the impact has already been described.
• As electricity generation effi ciency improves and the generation mix contains 
 a larger mix of renewables, the carbon savings from the use of heat pumps 
 increases. Thus, there is synergy between heat pumping and lower-carbon 
 electricity supply policies.IX 

3.3 Relevance: Developing economies

Heat pumping technology can reduce the infrastructure costs for energy supply net-
works in developing economies 

• Developing economies need to make large investments in energy supply and
 distribution infrastructure to meet the growing and essential needs of 
 households and for industrial development. The provision of supply networks
 for gas and electricity to households has a particularly high cost.
• Providing space and water heating (and, where appropriate, cooling) through
 electric heat pumps is not only carbon and energy-effi cient but can remove the
 need for a costly household gas distribution network. X  

 
4. Priorities for action

The IEA Secretariat and Implementing Agreements could jointly identify and promote 
policy measures to encourage the appropriate uptake of heat pumping (and other energy 
effi ciency) technologies within portfolios of measures to address these policy objectives. 

The IEA has expertise in assessing energy policies and identifying where they are successful, 
and has infl uence in encouraging governments to implement appropriate policies according to 
their specifi c needs. It has the opportunity to draw on the knowledge within the Heat Pump Pro-
gramme on heat pump markets, products and technical options, and on experience with existing 
policies. XI 

We recommend that steps be taken to implement such collaborative studies
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Policy paper from the IEA Heat Pump Programme

5. Some Options

At a macro-economic level, appropriate policies seem likely to include measures that pass en-
vironmental costs to end-users, such as carbon trading or carbon taxes. Such measures would 
allow effi cient markets to recognise the value of all energy-effi cient technologies including heat 
pumps.XII XIII    

However, markets are imperfect. The 2001 IGCC report pointed out that, for mitigation tech-
nology in general, “expanded R&D is needed.....but implementation policies remain the major 
hurdle...” This is certainly true of heat pump applications. Lack of awareness of, and confi dence 
in the technology need to be overcome. The supply and servicing infrastructure in most coun-
tries is immature. Relatively high capital costs also limit market growth, even when life-cycle 
costs are low. Policy measures to overcome these market hurdles are already employed in some 
countries and include:

• establishment of  accreditation schemes for installers and for equipment
• support for the establishment of properly constituted trade associations
• provision of objective information on performance

There is also scope for further technical development. Unlike fossil-fuelled heat generation, the 
current performance of most heat pumping systems still falls short of the levels that are theo-
retically possible. Although the ozone-depletion potential of refrigerants has been dramatically 
reduced, there is still scope to develop and apply non-depleting refrigerants and procedures to 
contain other refrigerants more securely. Much of this work is most effi ciently carried out through 
international collaboration. This is the mainstream role of IEA Implementing Agreements.

I Heat pumping is a technology that (usually) uses electricity to either upgrade waste or renewable  
  heat to useful temperatures, or to extract heat for refrigeration or other cooling applications. 
II Energy Ministers’ meeting May 2005, Claude Mandil statement to G8 summit July 2005, Antonio   
 Pfl uger opening the  IEA Heat Pump Conference May 2005. The general sentiments 
 are echoed in the actions which the Gleneagles G8 communique placed on the IEA
III IEA HPC (1997) Heat Pumps can cut global emissions by more than 6% - Renewable Energy for
 a Cleaner Future. IEA Heat Pump Centre, Sittard, the Netherlands. (Note: More recent papers 
 suggest that the savings could be up to 16%.)
IV Of this 31% is related to buildings, 40% to industry, 22% to transport and 4% to agriculture. 
 Heat pump fi gures from IEA HPP studies: for industry 100 to 240 Mt CO2 pa. (Annex 21). The 
 current most common use of heat pumping technology is for cooling and refrigeration end-uses 
 in buildings. However, this accounts for only about 110 Mt CO2 per year (IIR 2001). 
V  UK Government Economic Service Working Paper 140
VI  The major risk management options relate to diversifi cation of suppliers and supply routes, and to  
  ensuring that suppliers and consumers have common interests in an uninterrupted supply. 
VII  Some application use gas, steam or waste heat
VIII It is already more carbon-effi cient to burn natural gas in a combined-cycle generation plant and
 then to use the electricity in a heat pump, than it is to use a gas boiler or furnace
IX  The impacts noted above conservatively assume that the electricity generation fuel mix remains
 unchanged
X  High fi xed costs and the consequent economies of scale mean that the additional costs incurred for
 higher capacity electricity distribution can be less than the cost of household gas supply system.
XI  Similar opportunities exist for other energy-effi ciency technologies
XII  And could be used to stabilise consumer prices, removing the uncertainty created by price volatility
XIII  Current high fuel prices improve cost-effectiveness but may not be sustained.
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Heat pump news

General

Austria The current price of energy 
means that its effi cient use and con-
servation are ever more important. 
Saving energy, not wasting it, is now a 
principle that is diffi cult to challenge. 
For anyone planning to build or reno-
vate a house or an existing property, 
there are three crucial questions to 
ask:
• What can I do to save energy? 
• How can I achieve a high degree of 

energy effi ciency? 
• Which technologies are readily 

available that will help me? 
  
The answers to all of these questions, 
together with the latest informa-
tion on the developments of green 
technologies, were available at Ener-
giesparmesse.
Energiesparmesse, hosted by the town 
of Wels, is Europe’s largest energy effi -
ciency and energy savings exhibition.
The exhibition site comprises a total 
area of about 57.000 square metres in 
24 halls.
Between March 2nd & 5th 2006 some 
850 exhibitors - with about 15 % of 
them coming from abroad – presented 
a wide range of products and technol-
ogies to an energy-effi ciency-minded 
audience. Heating systems, solar ther-
mal technologies and solar PV compo-
nents were all featured in the exhibi-
tion, alongside other technologies such 
as new trends in the fi eld of building 
materials and water treatment.

Overall, the Energiesparmesse is one 
of the largest trade fairs of its type, 
dedicated to the issue of sustainable 
energy use.

Offi cial launch of the 
’wärmepumpe’ klima:
aktiv programme

Energiesparemesse - 
Wels

The right time and 
place to launch this 
initiative

klima:aktiv - the initiative 
klima:aktiv is the climate protection 
initiative of the Austrian Federal 
Ministry of Agriculture, Forestry, En-
vironment and Water Management. 
The federal minister - Josef Pröll -de-
scribes the vision of klima:aktiv as 
follows:
 “Whether it is building, living, recon-
struction or driving – our lifestyle has 
dramatic effects on our climate. To 
protect it, we must reduce CO2 emis-
sions rapidly. klima:aktiv offers tailor-
made programmes for all those who 
want to benefi t from the advantages 
offered by modern, climate-friendly 
technologies, whether in their jobs or 
in their private lives.“  

More information regarding all the 
klima:aktiv programmes can be found 
on the klima:aktiv web site – www.
klimaaktiv.at

The ’wärmepumpe’ klima:aktiv 
programme - 
On the second day of the successful 
Energiesparmesse Trade Fair, Aus-
tria’s Federal Minister - DI Josef Pröll - 
offi cially launched the ’wärmepumpe’ 
programme.  The minister toured the 
trade fair, showing particular interest 
in modern heat pump systems. He 
pointed out that ”a major element of 
the ’wärmepumpe’ programme is to 
promote an environmentally friendly 
and effi cient heating system. On the 
one hand, that strengthens our do-
mestic heat pump market and boosts 
the competitiveness of that part of 
industry; on the other hand, Austrian 
consumers profi t from high quality 
products”. 

The ’wärmepumpe’ project is sched-
uled to run for four years, during 
which time the programme manage-
ment team  intends to offer a wide 
range of action programmes – all un-
der the campaign theme, ’intelligent 
use of nature’s energy’ - to different 
target groups

To help achieve the programme’s ob-
jectives, leading partners have teamed 
up with the project management team 
- Austrian Heat Pump Association 
(LGWA) - and so have access to the 
knowledge and experience of an arse-
nal of research, Energie Tirol, Grazer 

Energieagentur (GEA) and the Öster-
reichischen Gesellschaft für Umwelt 
und Technik (ÖGUT)

Combining economy and ecology 
The work is intended to result in the 
promotion of environmental friendly 
and effi cient heating systems, a boost 
to the domestic heat pump industry 
and expansion of potential markets. 
A realistic target is that, by 2010, heat 
pump sales in Austria should be run-
ning at 10 000 units per year. Consum-
ers will benefi t from attractive infor-
mation campaigns and, more impor-
tantly, measures will be put in place 
to ensure the quality of the product 
and continuous quality and reliability 
of completed installations.
klima:aktiv “wärmepumpe” is fi -
nanced by the Federal Ministry of 
Agriculture, Forestry, Environment 
and Water Management, the Austrian 
Association of Electricity Companies 
(VEÖ) and thirteen heat suppliers.

A far-ranging programme 
Increased use of heat pumps in the 
new buildings sector is the major 
focus of the programme.  However 
it will also look at their use in multi 
family houses, commercial properties 
and renovation projects. 

The main objectives of the programme 
are:
• Increased PR and market penetra-

tion
• Education and training initiatives 

for installers
• Information activities
• A feasibility study for heat pumps 

using no HFKW
• Quality assurance, for example, 

monitoring of heat pumps over a 
heating season and development 
of models to attract additional us-
ers of heat pumps. 

A further factor that will help in mak-
ing this programme successful is that 
both the chairmen of Austria’s two 
heat pump organisations – Mr. An-
dreas Bangheri and Mr. Karl Ochsner 
– are committed to ensuring continu-
ing constructive co-operation to real-
ise this shared vision. 
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Increasing market share
‘It is particularly fortunate that the 
150th anniversary of heat pump 
technology and the launch of the 
’wärmepumpe’ klima:aktiv pro-
gramme coincide’, says Martina 
Höller, the Project Manager. 
It is no coincidence that there is an in-
creasing demand for heat pump sys-
tems, and that the heat pump market 
is an expanding market. In 2005, sales 
increased by more than 25 %, which 
means that 6000 heat pumps were 
sold last year. 

Also at the Energiesparmesse 
• An award for the most effi cient heat 

pump system was presented by 
representatives of the Upper Aus-
trian Government. 

• The results of the “Energiegenie der 
Installateure” competition, open 
to all types of installers, were an-
nounced, with heat pump installers 
taking two of the top three places. 
More information at www.lgwa.at 

Further information 
www.waermepumpe.klimaaktiv.at
Contact the klima:aktiv 
offi ce:  Phone: +43 (0)7229-70452, 
E: martina.hoeller@lgwa.at

Comissioner for the EU’s energy policy, federal minister Pröll and some of the members of the supporting companies. (Source: Glanzegg)

ECBCS launches 
new Annex on Heat 
Pumping and Re-
versible Air Condi-
tioning
IEA The IEA implementing agree-
ment on Energy Conservation in 
Buildings and Community Systems 
Programme (ECBCS), has started up 
a new project (Annex) on heat pump-
ing and reversible air conditioning 
(Annex 48).

Substituting a boiler by a heat pump 
may save more than 50 % of primary 
energy - assuming that the electricity 
is produced by a modern gas-steam 
power plant - or even more if a part 
of that electricity is produced from a 
renewable source. Today, heat pump-
ing is probably one of the quickest 
and safest ways of saving energy and 
reducing CO2 emissions. The aim of 
this project is to promote the best 
heat pumping techniques applicable 
to air conditioning of commercial 
buildings, with particular emphasis 
on integration of these techniques 
into the entire air conditioning sys-
tem. Specifi c objectives include:

• Making air conditioning as revers-
ible as possible. 

• Making the best use of currently 
available technology. 

• Technological information already 
gathered in previous ECBCS, SHC 
and HPP projects will be exten-
sively used. 

• The specifi c characteristics of the 
building, of the occupancy and of 
the climate will be carefully taken 
into account. 

• Guidelines about where and how 
to use each type of equipment will 
be established. Optimum control 
strategies will also be identifi ed. 

• A selection of (new and existing) 
building types will be established 
during the preparation phase, as 
determined by priorities expressed 
by the participants and by specifi c 
expertise available.

The operating agent for this project 
is Professor Jean Lebrun from Bel-
gium. 
For further information on this new 
project, please visit www.ecbcs.org/
annexes/annex48.htm

Source: www.iea.org

Heat pump news
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Heat pump news

Working Fluids

The 2nd International 
Seminar on Natural 
Refrigerants was 
held successfully in 
Tokyo
Japan The 2nd International Seminar 
on Natural Refrigerants was success-
fully held on February 10, 2006 in To-
kyo, attended by about 250 persons, 
including delegates from China, Ko-
rea, and Sweden. The seminar was 
organised and sponsored jointly by 
the Heat Pump & Thermal Storage 
Technology Centre of Japan (HPTCJ) 
and by the Japan Refrigeration and 
Air Conditioning Industry Associa-
tion (JRAIA). 

In the morning session, two invited 
speakers from the USA and Europe, 

Dr. S.O. Andersen of the US EPA (En-
vironmental Protection Agency), and 
Mr. F.P. Bush of the EPEE (European 
Partnership for Energy and the Envi-
ronment), presented lectures on hot 
topics about the current situation of 
refrigerant regulation, as follows:
- ’US Refrigerant Regulation and 

Voluntary Programs to Protect 
the Climate and its Fragile Ozone 
Layer’, Stephen O. Andersen and 
Kristen Taddonio

- ’European Policy and Legislation 
for Refrigerants’, Friedrich P. Bush

After the lunch break, the seminar 
continued with six lectures by Japa-
nese experts from a variety of fi elds: 
the new NEDO R&D program on 
HFC-free refrigeration and air condi-
tioning equipment; natural refriger-
ant technology for air conditioning 

in general; natural refrigerant tech-
nology for mobile air conditioners; 
natural refrigerant technology for 
commercial refrigerating equipment; 
natural refrigerant technology for 
domestic hot water heating, and nat-
ural refrigerant technology for vend-
ing machines.

This seminar was chaired by Pro-
fessor Eiji Hihara of Univ. of Tokyo, 
who has led a study group on natu-
ral refrigerants in the Heat Pump 
and Thermal Storage Technology 
Center of Japan ( HPTCJ) since 2000. 
It is planned to repeat this kind of 
seminar every two years in conjunc-
tion with the HVAC & R JAPAN, an 
international trade fair.

A further report on this seminar can 
be found in JARN (March 25, 2006), 
page 43.

New replacement 
chemicals for R134a
DuPont Fluorochemicals and Hon-
eywell have both announced that 
they have developed new replace-
ment chemicals for R134a. The main 
reason for developing these replace-
ments is the EU F-gas Directive, con-
cerning deadlines for use of R134a in 
vehicles from 2011.

Source: RAC News, April 2006

The F-gas Regulation 
comes into force
EU The F-gas Regulation and the 
MAC Directive were published in 
the Offi cial Journal of the European 
Union on 14 June 2006. The Regula-
tion will come into force on 4 July 
2006 and will apply with effect from 
4 July 2007. The F-gas regulation is 
covered in a topical article in the next 
issue of the HPP Newsletter.
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Source: Risto Ciconkov

Technology & Applications

Growing interest for 
ground source heat 
pumps in the UK
United Kingdom Almost 200 dele-
gates attended the inaugural meeting 
of the Ground Source Heat Pump As-
sociation, organised by the National 
Energy Foundation (NEF) in Milton 
Keynes on 20th June. The new asso-
ciation has been formed to promote 
and develop the Ground Source Heat 
Pump (GSHP) industry, which is 
growing rapidly, with installations 
in the UK increasing by at least 60 % 
each year. Dr Tim Lunel of NEF said 
in his keynote address that “Demand 
for ground source heat pumps will 
continue to surge as more and more 
houses are built to a target of using at 
least 10 % renewables in response to 
local authorities’ energy strategies”. 
Karl Drage of Geothermal Internal, 
who was elected as Chairman of the 
new Association, added “Recent gas 
price rises mean that homes with 
ground source heat pumps now cost 
less to run than when using any other 
fuel”.

Source: www.nef.org.uk

Keep cool on the 
bike
India For those who can’t boast of 
a regular supply of electricity, espe-
cially in far-fl ung rural areas, there’s a 
cool piece of news. Here’s a refrigera-
tor that’s powered not by electricity, 
but by a bicycle. ‘Mycooler’, an inno-
vation of the Indian Society of Heat-
ing, Refrigerating and Air Condition-
ing Engineers (ISHRAE), is all set to 
storm the rural markets. 

Aimed at providing refrigeration in 
areas that don’t have an electricity 
supply, ‘Mycooler’, has been jointly 
developed G V Rao, Navaneeth and 
P G David, engineers associated with 
ISHRAE. 

At an ambient temperature of 35 
°C, when the bicycle is pedalled at a 
speed of 16 kmph for 20 minutes, the 
temperature in the refrigeration box 
can be reduced to 8 °C. “This temper-
ature will stay for up to three hours, 
after which one has to pedal again for 
three to fi ve minutes,” Rao said. 

Source: The HVAC&R Industry for 
May 11, 2006 Issue: 19 Volume: 5

From sewage pipe to 
home heating in Oslo
Norway Thanks to a giant heat pump, 
the district heating system in Oslo 
abstracts heat from 2400 m³/hour of 
sewage to heat one million square 
metres of the city’s homes and build-
ings. The newly installed heat pump 
is probably the world’s largest us-
ing untreated sewage, rainwater and 
melted snow. Operating with a COP 
of 2.8, it heats water to 90 °C. The 
pump’s clean, effi cient technology, 
developed over 15 years, has raised 
the share of renewable energy input 
to Oslo’s district heating system from 
50 % to 70 %.

Source: www.friotherm.com/down-
loads/skoyen heat pump type 50fy.
pdf

Nature meets tech-
nology
Ziehl-Abegg developed the totally 
new blade geometry in its new FE 2 
OWLET fan to mimic that of an owl’s 
wing:  owls are the quietest birds in 
fl ight.  The new patent-pending fan 
blades are being used for the fi rst 
time in the FE 2 OWLET fan. OWL-
ET stands for OWL plus LET from 
winglet. The aerodynamic charac-
teristics are markedly improved by 
the completely new blade geometry. 
The second generation of the com-
pany’s premium fan, the FE, is now 

improved in terms of low noise emis-
sion, reliability and high effi ciency. In 
initial practical tests, the FE 2 OWLET 
attained clearly better effi ciency and 
noise emission values than its pred-
ecessor models, which were already 
landmarks in their own right.

Source: www.ziehl-abegg.com

Ground source heat 
pumps replaces 
district heating in 
Stockholm
Sweden Over the last few years, the 
price of district heating in Stockholm 
has risen considerably. As a reaction 
to this, one association of home own-
ers has changed its heating source 
from district heating to ground source 
heat pumps. The association consists 
of fi ve buildings containing a total of 
24 apartments. A total of 400 metres 
were drilled, each borehole 200 metres 
deep, and each building was equipped 
with a 40 kW heat pump. The annual 
savings on this investment account to 
about EUR 48 000, with an estimated 
energy price of EUR 90/MWh.

Source: Energi&Miljö, May, 2006 (In 
Swedish)
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Markets

Daikin purchases 
McQuay’s parent 
company
Daikin Industries announced that it 
will purchase McQuay’s parent com-
pany, Malaysia-based OYL Indus-
tries. The purchase will reportedly 
make Osaka, Japan-based Daikin the 
world’s second-largest manufacturer 
of HVAC equipment. OYL and Mc-
Quay will continue to operate as sub-
sidiaries of Daikin. The acquisition, 
which is subject to regulatory approv-
al, will not be completed for several 
months, according to Daikin. 

Source: The HVAC&R Industry for 
May 25, 2006 Issue: 21 Volume: 5

Danfoss grows on 
the heat pump mar-
ket
Denmark Danfoss recently acquired 
100 % of the share capital of the Swiss 
company Steinmann Apparatebau 
AG. The company entered the heat 
pump market in the fall of 2005, 
when it bought the Swedish company 
Thermia, which is one of the leading 
European manufacturers in this area. 
Through its new acquisition, Danfoss 
is now one of the largest manufactur-
ers of heat pumps in Europe.

Source: www.danfoss.com

World AC market 
highlights from new 
BSRIA study
Sales of window air conditioners in 
India are up 26 % from 2004 by vol-
ume. India’s market for split systems 
grew 35 % by volume from 2004 to 
2005. The market for chillers in India 
is expected to nearly double by 2009.
Over the past few years, competi-
tion has led to consolidation of major 
brands. While the market share of big 
players has grown, only around 40 
manufacturers remain in the market 

(out of up to 200 several years ago). 
Overall AC sales in China are up 
around 9 % compared to 2004. 
Sales of split systems in Italy, France 
and Greece were signifi cantly lower 
than in 2004, mainly due to high stock 
levels. European sales as a whole 
were supported by Russia and Tur-
key, which enjoyed very high volume 
sales growth in 2005 at 16 % and 29 % 
respectively. The ’key seven’ markets 
averaged only 2 % growth. Although 
recent price erosion appears to be sta-
bilising, this can in part be attributed 
to increased sales of slightly more ex-
pensive R410a systems and continua-
tion of the shift towards heat pumps 
and inverter-driven systems.
Sales of split systems in Japan con-
sequently rose 10 % by volume, al-
though the markets for other systems 
remain fl at.
Sales of US-style ducted splits rose 
17 % by volume in 2005 in the USA. 
This is largely attributable to anticipa-
tion of SEER 13 in January 2006, and 
the associated higher prices from this 
point on. 

Source: www.bsria.co.uk

Austria – remark-
able increase in heat 
pump sales in 2005
Austria Today, heat pumps are among 
the most environmentally friendly 
and effi cient heating technologies 
available. Therefore, in 2005, an in-
creasing number of consumers decid-
ed on a modern heating system with 
low heating costs and reduced CO2-
emissions. This boosted the demand 
for heat pumps used for heating and 
caused a market growth of 28 %, with 
an export ratio of 53 %. 

Austrian residential heat pump 
market
A total of 9883 heat pumps were sold 
for heating and hot water production, 
with a split as follows:
• 61,7 % for heating
• 32,2 % for hot water production
• 5,1 % for heat recovery, and 
• 0,9 % for dehumidifi cation of swim-

ming-pools 

In 2005, 6100 heat pumps were sold for 
space heatingIn terms of heat sources, 

the most popular are ground-coupled 
heat pumps, with a market share of 74 
%. Of these, 52 % are of brine/water 
type, and 22 % of direct vaporisation 
type. Water/water heat pumps made 
up 11,8 % of the market, followed by 
the air/water heat pumps with 14,2 % 
market share. 

The thermal capacity of all installed 
heat pumps is 80 MWth, saving an 
oil equivalent of 237 459 tonnes. CO2 
reduction amounts to 641 139 tonnes 
if green electricity is used, or 493 
149 tonnes if a traditional electricity 
generation mix is used. (Source: The 
Austrian heat pump market 2005. 
G.Fanninger, PHD. University of Kla-
genfurt)

Market potential 
The heat pump market in Austria is 
at present concentrated on new build-
ings, as they offer ideal conditions 
for using heat pumps. Due to high 
building standards and the installa-
tion of low-temperature heat distri-
bution systems, ground-coupled heat 
pump systems achieve high SPFs. 
However, there is a large market po-
tential in the retrofi t sector, which 
does not at present make much use of 
heat pumps. This may be due to the 
existing high-temperature hydronic 
systems, which reduce the SPF due to 
the higher heat pump outlet tempera-
tures required. 

Collecting data
Both heat pump associations – LGWA 
und BWP – were responsible for col-
lecting the data. 22 companies submit-
ted their sales fi gures, which represent 
nearly 100 % of the Austrian market. 
Professor G. Fanninger (PHD), under 
contract to the National Ministry for 
Transportation, Innovation and Tech-
nology, fi nalised the market statistics. 

Source: 
The Austrian Heat Pump Association
Martina Höller   
PH: 0043-7229-70452
E-mail: martina.hoeller@lgwa.at

Austrian Federal Alliance of Heat 
Pumps
Günther Mock
PH: 0043-05-90900-3519
E-mail: info@bwp.at
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Austrian Heat 
Pump Market (for 
space heating) 
1989 - 2005

IEA Heat Pump Programme

GENERAL

Norway assembles 
National Team
After some time without a national 
team in Norway, a new team has now 
been formed. Chairman of the team 
is Bard Baardsen from NOVAP, with 
participants ranging from researchers 
to market organisations and compa-
nies. The work is planned to include 
disseminating information on heat 
pumping technologies in Norway, 
acting as a source of information for 
policy makers, and assisting consult-
ing engineers and designers to devel-
op systems of higher quality.

Source: Kulde Scandinavia issue 2, 
2006 (In Norwegian)

New on the web page
HPP’s annual report was added to 
the web site in May 2006. It describes 
highlights from 2005, includes a report 
from the 8th IEA heat pump confer-
ence that was held in Las Vegas, USA 
in June 2005, and describes progress 
of the ongoing IEA HPP Annexes. 

In addition to the annual report, two 
policy papers prepared by the HPP 
have been added to the web site. The 
fi rst policy paper, which was pub-
lished in the last newsletter, is on 
“The Potential Impact of Heat Pumps 
on Energy Policy Concerns”. The sec-
ond policy paper is on “How Heat 
Pumps Can Help to Address Today’s 
Key Energy Policy Concerns ”. This 
policy paper is published in this issue 
of the newsletter.

The HPP workshops section describes 
a workshop held in Tokyo, Japan.

A large number of links to Nation-
al Standardization Organisations 
can now be found on the website. 

ANNEX29

International heat 
pump experts’ visit 
to Upper Austria - a 
review
During May, national experts attend-
ed the IEA HPP Annex 29 workshop 
held in Linz, Upper Austria. 

Within the scope of this Annex, the 
workshop focused on the question 
“How to overcome market and tech-
nical barriers in the fi eld of ground 
source heat pumps”. Progressing 
from that general question to more 
specifi c results, the workshop covered 
many different and interesting areas. 
Continuing an established tradition, 
Mr. Hermann Halozan chaired the 
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session and organised the workshop 
and the study trip.

The picture shows delegates on the 
study trip to Austria’s well-known 
producer of heat pumps– Neura Elec-
tronics. 
The managing director, Mr. Peter 
Huemer, showed the production line, 
the company’s latest innovation, and 
gave an overview presentation of the 
Upper Austrian heat pump market. 
(Source: Neura: www.neura.at) 
 
The presentations were as follows:

Progress and impact at the Euro-
pean level
Mr. Karl Ochsner, Chair of EHPA 
Strategy Committee, presented the 
next measures taken by the EHPA for 
boosting heat pump technology at the 
European level, and said that “The 
aim is to become a voice of the heat 
pump sector in EU and to be a back-
up base for national actions”. 

Progress and impact driven by 
the national government
As an example of a national pro-
gramme on climate protection, Mr. 

Andreas Bangheri presented the ini-
tiative of Austria’s Federal Ministry 
of Agriculture, Forestry, Environ-
ment and Water Management – kli-
ma: aktiv. Klima: aktiv offers tailor-
made programmes for all those who 
want to benefi t from the advantages 
offered by modern, climate-friendly 
technologies. A major target of the 
“wärmepumpe” klima: aktiv pro-
gramme is to promote an environ-
mentally-friendly and effective heat-
ing system. This has benefi ts in two 
ways – it strengthens the domestic 
heat pump market and boosts the 
competitiveness of the Austrian heat 
pump industry, as well as ensuring 
that Austrian consumers benefi t from 
high-quality products. For more In-
formation: www.waermepumpe.kli-
maaktiv.at 

Ground 
source heat 
pumps in 
different 
countries  

E x p e r t s 
from Nor-
way, Can-
ada and 
the USA (Jorn Stene, Vasile 
Minea and Moonis Ally respectively) 
presented the current market situa-
tion in respect of ground source heat 
pumps. They focused their presen-
tations on grants/subsidies, sys-
tems used, sales fi gures and typical 
national aspects in the fi eld of heat 
pump technology. (See the Japanese 
information campaign) 

(Source: Presentation: Katsunori 
Nagano, Sayaka Takeda, Takao Kat-
sura)

Technical aspects 
As far as the technical aspects of 
ground source heat pumps are con-
cerned, a new design tool was pre-
sented by representatives of the 
Hokkaido University.  Mr. Present-

schnik, from the research testing cen-
tre, described the current status of 
development, testing and monitoring 
of heat pumps.  Mr. Widerin, project 
manager, showed how the building 
fountains can be used as heat sinks. 
The picture shows the Norddeutsche 
Landesbank, Hannover. 
Technical data:
Type of Absorber: 122 drilled piles
Heating Capacity: 150 kW
Cooling Capacity: 350 kW
(Source ENERCRET, Nägele)

Mr Bangeri gave the closing re-
marks for the event:
“For me, it was a pleasure to take 
part in the workshop. On the one 
hand, I learned a lot about the utili-
sation of ground source heat pumps 
in other countries, and on the other 
hand about real and potential prob-
lems and burdens. The main task is 
to work together in a strong network 
to encourage our visions for the heat 
pump market”. 

ANNEX30

Annex Meeting in 
Aachen
At the third Annex meeting on 
04.04.2006 in Aachen/Germany, it 
was reported that Task 1 “State of the 
Art, Market Analysis” has been fi -
nalised, while Task 2 “Matrix of heat 
pumps”, (and in particular, the type 
and number of case studies) and 
“RD&D projects” was discussed. Fi-
nally, Task 3 “Overcoming economic, 
environmental and legal barriers” 
was introduced and a list of prob-
lems and barriers for the use of heat 
pumps in retrofi tted buildings was 
discussed. The operating agent, IZW 
e.V, has already started preparation 
of the fi nal report of Task 1.
Contact:
Dr. R. Jakobs / Prof. Dr. H.J. Laue
IZW e.V.
Welfengarten 1
D-30167 Hannover
Tel.: +49-511-16 74 75 12
Fax: +49-511-16 74 75 25
E-mail: email@izw-online.de

ANNEX 32

Multifunctional heat 
pump systems for 
low energy dwellings
At present, most heat pumps are 
installed in newly built dwellings. 
In the low-energy building sector 
in particular, multifunctional heat 
pump systems which cover differ-
ent building needs such as space 
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heating, domestic hot water heating 
and ventilation have advantages. 
Annex 32 entitled ”Economical heat-
ing and cooling systems for low-en-
ergy houses” was therefore started 
in January 2006. Its objectives are to 
extend the functionality range, e.g. to 
space conditioning incl. cooling and 
de-/humidifi cation, and to improve 
both system components and inte-
gration with regard to design and 
control, subject to the limitations of 
investment costs. The work will in-
clude fi eld testing to gather more ex-
perience of these systems. The kick-
off meeting took place in Muttenz, 
Switzerland, at the end of April 2006. 
Participa¬ting countries are Canada, 
Switzerland (Operating Agent), Ger-
many, Japan, the Netherlands, Swe-
den and the USA.

Further countries interested in the 
Annex 32 are Norway and Austria.
The main subject of the kick-off meet-
ing was the project plan¬ning to co-
ordinate the national contributions.
Canada’s contribution is concerned 
with NOVOCLIMAT low-energy 
dwellings for cold climates, comply-
ing with the Canadian R-2000 build-
ing standard.  Both optimisation of 
the design and control and fi eld test-
ing are planned.

Germany has two comprehensive 
fi eld testing projects, one for ground-
coupled and outside- air heat pumps 
in low energy buildings, and one 
for heat pumps replacing boilers in 
existing buildings. Field test results 
aim to discover weak points and to 
enhance the performance of the heat 
pumps under investigations. A fur-
ther point is to evaluate if refrigerant 
loss occurs, and how this affects op-
eration of the system.

Japan has a wide range of different 
climatic conditions, so customised 
heat pump solutions have to be de-
veloped. Even though many heat 
pumps are in use in Japan, most of 
the systems are small split units oper-
ating in reverse application for space 
cooling. Japan’s project contribution 
is therefore entitled ”The future heat 
pump for Japan”, referring to the de-
velopment of more fl exible and mul-

tifunctional solutions to cover the 
different requirements.

Sweden has an extensive heat pump 
market, both in ground-coupled and 
exhaust air heat pumps. Due to the 
Swedish building regulations, an 
exhaust air heat pump is installed 
in nearly every new dwelling. How-
ever, the systems are not primarily 
intended for low-energy buildings, 
and so redesigns are needed at both 
component and system level, which 
is the focus of the Swedish contribu-
tion.

In the USA, 57 % of residential en-
ergy consumption is used for space 
heating, domestic hot water (DHW) 
heating and space cooling. The US 
Department of Energy (DOE) has 
therefore launched a research pro-
gram to reduce consumption to half 
of this value. A particular focus in the 
USA is dehumidifi cation, needed for 
comfort in the climatic conditions in 
the southern states. Multifunctional 
integrated heat pump systems have 
been identifi ed as the best suited sys-
tem in previous feasibility studies. 
Design options are being tested at 
present, and a prototype fi eld test is 
scheduled for the end of 2007.

Switzerland’s contribution is dedicat-
ed to the investigation of the cooling 
function. In low-energy dwellings 
with large glass façades in particu-
lar, there is a risk of overheating in 

the summer. Even though cooling in 
energy-effi cient single-family dwell-
ings is not very common  yet, manu-
facturers are redesigning their heat 
pumps to include a comfort cooling 
option. In fact, a cooling option can 
increase comfort in the summer, and 
if the systems are well designed, the 
additional energy consumption may 
be marginal. Thus the objective of the 
contribution is to develop standard 
layouts and controls for integrated 
heat pump systems, including space 
cooling.

Having similar objectives but differ-
ent scopes, a close information ex-
change has been established between 
IEA HPP Annex 2 and Annex 48 in 
the Energy Conservation in Buildings 
and Community Systems (ECBCS) 
program entitled ”Heat pumping 
and reversible air conditioning”. The 
main focus of the ECBCS Annex 48 is 
(as far as possible) reversible opera-
tion of chillers in commercial build-
ings.

Carsten Wemhoener, Thomas Afjei, 
Switzerland

Further information
Carsten Wemhöner
Institute of Energy in Building
University of Applied Sciences 
Northwestern Switzerland
St. Jakobs-Str. 84
CH-4132 Muttenz/Switzerland
Email: carsten.wemhoener@fhnw.ch

Figure 1: Participants at the kick-off meeting of Annex 32 in Switzerland
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Ongoing Annexes
Bold text indicates Operating Agent.

Annex 29
Ground-Source Heat Pumps - 
Overcoming Market and Technical 
Barriers 29 AT, CA, JP, NO, SE, US

Annex 30
Retrofi t heat pumps for buildings 30 DE, FR, NL

Annex 31
Advanced modelling and tools for 
analysis of energy use in supermarkets. 31 CA, DE, SE

Annex 32
Economical heating and cooling 
systems for low-energy houses. 32 CA, CH, DE, NL, SE, US

IEA Heat Pump Programme participating countries: Austria (AT), Canada (CA), France (FR),
Germany (DE), Japan (JP), The Netherlands (NL), Norway (NO), Sweden (SE), Switzerland (CH), 
United Kingdom (UK), United States (US). All countries are members
of the IEA Heat Pump Centre (HPC). Sweden is Operating Agent of the HPC.

The IEA Heat Pump 
Programme present 
at the Montreal COP-
11 Meeting
The Eleventh Session of the Confer-
ence of the Parties (COP-11) to the 
United Nation Framework Conven-
tion on Climate Change took place 
in last November-December in 
Montreal, Canada. This was the fi rst 
meeting of the Parties to the Kyoto 
Protocol since it entered into force 
on February 16, 2005.

Professor Herman Halozan from the 
Graz University of Technology in 
Austria, the Austrian delegate at the 
Heat Pump Programme Executive 
Committee, was invited as a keynote 
speaker at a side event of the confer-
ence on ground-source heat pumps 
on December 1st. This event was or-
ganized by Energy Strategies a non-
governmental organization (NGO) 
based in Montreal, with the support 
of the Canadian GeoExchange Coali-
tion and Hydro-Québec, the Québec 
province electric utility. The pur-
pose of this event was to transmit 
to the attendees that ground-source 
heat pumps are not just a long term 
solution, but are already a solution 
for the present, which can provide 
quantifi able results in reducing the 
greenhouse gas emissions of each 
country during the 2008-2012 pe-
riod.

During his presentation Profes-
sor Halozan talked about the Heat 
Pump Programme and detailed the 
work content of the Heat Pump Pro-
gramme Annex 29 (collaborative 
project between participating coun-
tries) “Ground Source Heat Pumps- 
Overcoming Market and Technical 
Barriers”currently on-going. Fol-
lowing Professor Halozan’s opening 
keynote, representatives of the geo-
thermal industry in China, Austria, 
the United States and Canada have 
presented the experiences of their 
own countries regarding market 
penetration of geothermal energy 
and overcoming their barriers. 
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The General Aims of 
the Directive and the 
position as of March 
2006
The European Union Energy Per-
formance of Buildings Directive (Di-
rective 2002/91/EC, more commonly 
known as the EPBD) was published 
in January 2003. Its overall objec-
tive is to ’promote the improvement 
of energy performance of buildings 
within the Community taking into 
account outdoor climatic and local 
conditions, as well as indoor climate 
requirements and cost-effectiveness.’ 
It has far-reaching implications for 
the owners, operators and develop-
ers of all buildings in Europe (both 
domestic and non-domestic) and 
supports the broader objectives of 
the recently-agreed directive on en-
ergy end-use effi ciency and energy 
services. The latter should become 
EU legislation by mid 2006 and will 
require member states to achieve 9 % 
savings in energy consumption over 
the nine years beginning in 2008.
Each EU member state was required 
to transpose the EPBD into national 
law by the beginning of 2006, al-
though there was provision for some 
parts to be delayed by up to three 
years in certain circumstances. Re-
fl ecting the different legal and build-

The European Energy Performance of 
Buildings Directive

Roger Hitchin , United Kingdom

The European Energy Performance of Buildings Directive introduces fundamental changes in the legislation 
relating to the energy effi ciency of buildings. Nearly all air-conditioning systems and boilers are required to 
be inspected regularly to assess their energy effi ciency. Energy performance ratings – similar in principle to 
energy labels – are required whenever buildings are constructed, sold or let. These will be based on calcula-
tions that take account of the effi ciency of HVAC and lighting systems as well as the building envelope. This 
means that reliable product and system performance data is essential.
Although implementation is lagging behind the very ambitious planned timetable, at the start of 2006 many 
countries were in the process of introducing some parts of the Directive.

ing control systems and existing in-
frastructure and practices in different 
Member States, they have discretion 
in how they implement the Directive 
as long as they satisfy its fundamen-
tal requirements. Given the scope of 
the Directive, which in some areas 
overlaps with existing national regu-
lations, and in others requires com-
pletely new mechanisms to be put 
in place, this was a very demanding 
timetable.

At the end of February 2006, 3 coun-
tries had notifi ed full transposition 
and 7 countries partial transposition. 
All 10 countries requested an exten-
sion for certifi cation and inspection, 
most up to the maximum 3 years. 
However this is by no means the 
complete story – quite what consti-
tutes “transposition” is not entirely 
clear. It could be interpreted as any-
thing between passing enabling leg-
islation to having the full delivery 
mechanisms in place. In addition, 
several countries that did not formal-
ly notify implementation are known 
to have measures coming into force 
that satisfy some of the Directive’s 
provisions.  

Key Provisions
There are, in effect, three basic re-
quirements: minimum energy per-

formance for whole buildings; per-
formance certifi cation for buildings 
and inspection of heating and air-
conditioning systems.

Minimum Energy Performance 
Requirements
All member states are required to in-
troduce legislation that sets manda-
tory minimum performance stand-
ards for new buildings and for large 
buildings undergoing major renova-
tion. Many countries already have 
such requirements, but few express 
them in the way that the Directive 
demands. The EPBD demands that 
the standards be based on an inte-
grated energy calculation that takes 
account of, amongst other things, 
the performance of the HVAC and 
lighting systems as well as the build-
ing fabric. For many countries this 
introduces considerations of system 
effi ciency for the fi rst time. Thus the 
question of how to calculate sea-
sonal system effi ciency and seasonal 
component effi ciency (including, for 
example, chillers and heat pumps) 
is now of equal importance to that 
of calculating heat gains and losses. 
In one or two countries, regulations 
for dwellings are already based on 
an energy calculation - though usu-
ally ignoring lighting. Other types 
of building are often much more 
complex and varied in design and 
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use. While energy calculation tools 
for such buildings exist, they are fo-
cused on design applications rather 
than regulation, especially in terms 
of the detail and amount of informa-
tion that is required. There is an in-
herent confl ict between the require-
ments of reproducibility, accuracy, 
time to carry out the calculation and 
ease of independent checking. Dif-
ferent countries are adopting some-
what different approaches refl ecting 
differing trade-offs between these 
confl icts.

Energy Performance Certifi cates
Whenever a building is constructed, 
sold or let, an Energy Performance 
Certifi cate has to be available. In 
addition, “public buildings” are re-
quired to prominently display the 
energy performance certifi cate. The 
certifi cate has to be accompanied by 
recommendations for cost-effective 
improvements to the building’s per-
formance. Certifi cates have similar 
functions to the energy labels that are 
in widespread use for appliances but 
the Directive does not specify what 
form they should take. 
There are two schools of thought 
on the most useful basis for the cer-
tifi cates: an “asset” rating or an “op-
erational” rating. Each has its own 
strengths and weaknesses and serves 
a different purpose. 
An “asset” rating is calculated us-
ing standard values for weather and 
building use. It is useful for potential 
renters and purchasers of existing 
buildings because it produces a like-
for-like rating that is independent of 
the current user and weather. It can 
be applied to both new and exist-
ing buildings. Although there is no 
formal requirement to use the same 
calculation procedure as is applied to 
new buildings, it is logical to do so.
An “operational” rating is based on 
measured energy use, so it refl ects 
how the building is used and man-
aged. This is less useful for a pro-
spective buyer, but more useful for 
energy managers because it includes 
the effects of operational factors that 
they can infl uence.

A basic operational rating using fuel 
consumption records is probably the 

simplest possible form of rating to 
determine, but such a simple meas-
ure is quite limited in value. It is dif-
fi cult, for example, to identify which 
measures will be cost-effective with-
out the collecting additional informa-
tion about the building. On the other 
hand, energy calculations are usually 
carried out for new rather than exist-
ing buildings, using detailed infor-
mation from design drawings. For ex-
isting buildings, detailed data rarely 
exist and would be expensive to col-
lect. Ways of reducing the potentially 
high cost of such procedures are 
needed. Several countries are devel-
oping user interfaces for calculation 
tools that require less information 
and include inference procedures to 
provide default values for missing 
data. Typically, these defaults are 
somewhat pessimistic to encourage 
building owners to provide evidence 
that the building is actually better 
than the default. For example, there 
might be a default assumption of sin-
gle glazing which can be overridden 
if there is evidence that double glaz-
ing has been installed.

It is far from clear which option most 
countries will adopt, but broad pref-
erences seem to be developing for 
asset ratings for “construction, sale 
or let” certifi cates and operational 
ratings for “public display” ratings. 
There appears to be no reason why 
a certifi cate could not contain both 
types of information. Indeed, there 
may be a case for using records of 
fuel consumption to identify build-
ings for which detailed asset ratings 
are required.

Because of the diffi culty of develop-
ing meaningful benchmarks for the 
primary energy consumption or car-
bon emissions (either is permitted) 
for the heterogeneous range of (espe-
cially) non-domestic buildings, sev-
eral countries are proposing the use 
of “notional” or “reference” build-
ings. These are typically of the same 
size and shape as the actual building, 
but assumed to have standard levels 
of insulation and system effi cien-
cies. The calculated consumption of 
the actual building is then compared 
with that of the notional building 

to produce a rating that is, in effect, 
calibrated to the specifi c building de-
sign.

System Inspections
The Directive requires that most boil-
ers and heating systems over 20kW 
should be inspected regularly, with 
similar provision for air-condition-
ing systems of over 12kW capacity. 
The inspections are intended to as-
sess the effi ciency and sizing of the 
systems, and to provide advice for 
improving effi ciency. For boilers (but 
not for air-conditioning) alternative 
policy measures are permitted pro-
vided that they can be shown to have 
equivalent energy-saving impact.

Some countries already have sys-
tems in place for mandatory boiler 
inspection, mainly for safety reasons. 
For others this is an entirely new and 
potentially costly measure. 

Work is still in progress in most coun-
tries to decide how to implement the 
inspection requirements. The fre-
quency and detail of inspections will 
determine the number of inspectors 
required, the skill levels and possible 
training needed and, importantly the 
cost and benefi ts of the procedure. 

The role of European 
standards  
A number of European Standards 
are being developed in parallel with 
the implementation of the Directive. 
Draft standards are due to be issued 
for formal voting during 2006. If ac-
cepted, they will become full stand-
ards in 2007. Unless national legisla-
tion demands it, they are not man-
datory in member states.  However, 
when agreed, they should represent 
good practice. Most countries are tak-
ing note of them in the development 
of implementation tools and prac-
tices. As experience in implement-
ing the Directive is gained the initial 
standards are likely to be further 
developed. It is probable that, over 
time, the range of national imple-
mentation mechanisms will tend to 
become narrower and more strongly 
aligned with the standards. 
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Conclusions 
The European Energy Performance 
of Buildings Directive introduces 
fundamental changes in the legisla-
tion relating to the energy effi ciency 
of buildings. These include extending 
labelling and minimum performance 
standards to buildings as products. 
While this has been recognised as 
desirable for a long time, the imple-

mentation problems have been seen 
as substantial. By imposing a regu-
latory requirement, the issues has 
moved from being the scientifi c one 
“how can we do this rigorously?” 
to the more pragmatic “how can we 
come up with something that is prac-
ticable and adequate?”. The result 
has been very substantial progress, 
albeit uneven across member states 
and less rapid than the very ambi-
tious timetable of the Directive.

Inspection and certifi cation of ex-
isting buildings is lagging behind 
measures that apply to new ones. 
This is hardly surprising since, in 
most countries, there is less exiting 
infrastructure and practice to build 
on – and the potential costs are sub-
stantially higher. Nevertheless, the 
measures that are already being put 
in place provide a strong incentive 
for reliable product and system per-
formance data - and energy effi cient 
systems and products.

An overview of what 
one country is doing 
From April 2006, there will be a fun-
damental change to the way of deal-
ing with energy requirements in 
Building Regulations in England and 
Wales (Scotland and Northern Ire-
land will follow). Instead of having 
to satisfy particular values for insu-
lation levels, lighting effi ciencies etc, 
it will be necessary to show that the 
carbon emissions of the building as 
a whole are below a particular level. 
This will mean doing an energy cal-
culation.

For housing the calculation will be a 
new version of the existing Standard 
Assessment Procedure SAP, so the 
procedure will not be too different 
from the present situation. 

For non-domestic buildings (and 
a few large dwellings), new proce-
dures will be used. The simplest of 
these is the Simplifi ed Building En-
ergy Model SBEM.  This is intended 
to be able to deal with most build-
ings and can be downloaded from 
www.ncm.bre.co.uk , together with 
the user interface iSBEM and a User 
Guide. Some commercial software 
companies will also include SBEM as 
part of their product package. Other 
software – for example, energy simu-
lation programs – may also be used, 
provided that it has been accredited 
as suitable by the relevant govern-
ment department, ODPM.

The calculations take account of the 
effi ciency of heating, lighting and 
cooling systems as well as the provi-
sion of day-lighting and the insula-
tion and air-tightness of the build-
ing. The target emissions value for a 
building is determined by calculating 
the emissions of a “notional build-
ing” of the same size, shape, use and 
weather as the proposed building 
but with standard values for insula-
tion, heating effi ciencies etc. This is 
then reducing by a factor defi ned in 
the Regulations to set the target. (All 
the notional building calculations are 
carried out automatically by the soft-
ware.) 

There will still be minimum allow-
able values for insulation, boiler ef-
fi ciency etc but, in themselves, these 
will not produce a compliant build-
ing.

These changes have been introduced 
as part of compliance with the Euro-

pean Energy Performance of Build-
ings Directive. Other measures will 
be introduced to comply with further 
requirements of the Directive.

Strictly speaking, SBEM is the cal-
culation core issued by ODPM (and 
iSBEM its associated user interface) 
of a methodology summarised in the 
diagram below. Some software ven-
dors are embedding SBEM within 
their own interfaces, and others will 
use accredited calculation tools – for 
example detailed simulation soft-
ware – in place of SBEM. 

The activity database (and weather 
data) have to be used for compli-
ance, whatever calculation core or 
interface are used. The fabric and 
service databases are convenient but 
not mandatory (though the assump-
tions used for the notional building 
may not be changed). 
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In accordance with the requirements 
of the EPBD, SBEM takes account of 
- indoor conditions such as occu-

pancy,  temperature, lighting level, 
ventilation (set to standard values 
for Building Regulations purpos-
es)

- building fabric performance: insu-
lation and airtightness

- energy performance of heating 
cooling and hot water services

- lighting and daylighting
- position and orientation
- passive design features
- renewable and CHP options

Since non-domestic buildings vary 
enormously in size, usage and de-
sign, the procedure has to be appli-
cable to a wide range of situations. 
However, to make it suitable for 
every conceivable building would 
be diffi cult to achieve without also 
complicating its use, so a degree of 
compromise is necessary. The cur-

rent version of SBEM is capable of 
development to address a number of 
building and system features that are 
not presently dealt with, so upgrades 
can be expected from time to time.

Wherever possible, the calculation 
procedures are taken from the emerg-
ing CEN standards that support the 
EPBD. In particular, the thermal cal-
culation uses a monthly heat balance 
procedure from European standard 
EN 13790 (rather than complex hour-
ly simulations or simple degree-day 
calculations). This takes account of 
the impact of the thermal capacity 
of the structure and can deal with 
the majority of situations. In some 
areas the standards are incomplete, 
and here new methods built on the 
principles of the standards have been 
developed. The resulting software 
has been independently assessed for 
ODPM before being released.  

In order to check compliance, the user 
has to describe the shape, orientation 
and construction of the building, 
allocate a use to each space and de-
scribe the building services systems 
that are specifi ed. To keep these tasks 
as straightforward as possible, drop-
down lists of options are offered for 
many decisions – with the user hav-
ing the freedom to defi ne their own 
variations if necessary.

Although the immediate applica-
tion of SBEM is to compliance with 
Building Regulations, it has been 
developed with an eye to future ap-
plication to existing buildings as part 
of the EPBD requirement for Energy 
Performance Ratings. To simplify this 
potentially time-consuming task, it 
contains a number of inference pro-
cedures that can speed the data entry 
process, provided that some uncer-
tainty is acceptable.

Some estimates of 
costs and benefi ts 
of inspections (from 
the Auditac Intelli-
gent Energy Europe 
project) 
The AUDITAC project (www.ener-
gyagency.at/projekte/auditac.htm) 
supported by the European Com-
mission under the Intelligent Energy 
Europe programme, has made some 
preliminary estimates of the costs 
and benefi ts of air-conditioning in-
spections:

It fi rst asked “How many inspections 
per year will be needed if ‘regular’ 
means every three years?” As table 1 
show, in Italy, for example, by 2012 
there would be around 1 million 
inspections each year. In the table, 
inspections are divided into those 
of room air conditioners (RAC) and 
centralised air-conditioning systems 
(CAC).

 2007 2012 2017

 RAC CAC RAC CAC RAC CAC

IT 628000 181900 828000 237000 962500 279600

SP 405000 124400 490500 151100 545400 167500

FR 311300 64300 405100 84200 477900 98600

GE 239200 42400 322900 57300 384100 68000

UK 161700 54600 191300 64200 105700 69800

 2007 2012 2017
 Inspector Expert Inspector Expert Inspector Expert
IT 4050 8100 5325 10650 6210 12420

SP 2650 5300 3210 6420 3565 7130
FR 1880 3760 2450 4900 2885 5770

GE 1410 2820 1900 3800 2260 4520

UK 1080 2160 1280 2560 1380 2760

It then asked “How many inspectors will that need?”. This depends on the 
time required per inspection and therefore on the scope of the inspection. 
Table 2 shows fi gures for two alternative scenarios, one assuming one-day 
inspections by “inspectors” and the other for a more detailed two-day inspec-
tion by “experts”. Italy would require the equivalent of between 5000 and 10, 
000 full-time inspectors.
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Costs
10^6 €/yr

Savings
10^ €/yr

Simple Payback
(no investment cost)
years

IT 810 37.2 – 74.4 11 –22

SP 530 66.4 – 132.8 4 – 8

FR 376 17.4 – 34.8 11 – 22

GE 282 8.4 – 16.8 17 - 34

UK 216 6.6 – 13.2 16 - 33

 Cooled area
10^6 m2

Specifi c Consumption
kWh/m2

Total Consumption
TWh/yr

Savings
10^6 €/yr

IT 370.4 50.1 18.6 37.2 – 74.4

SP 407.7 81.5 33.2 66.4 – 132.8
FR 268.1 32.6 8.7 17.4 – 34.8
GE 185.3 22.8 4.2 8.4 – 16.8
UK166.2 19.7 3.3 6.6 – 13.2

If we assume that an inspection 
might reduce consumption by be-
tween 5% and 10% (assuming that an 
“inspection” is mainly going to iden-
tify quick-fi x issues), we can estimate 
the value of these savings:

We can also estimate the cost of in-
spectors’ time and get an idea of the 
payback:

Clearly, the payback period is longer 
than the assumed interval between 
inspections – and is sometime com-
parable to the plant life. In most 
countries this is too long to be at-
tractive to most users, so the market 
demand in the absence of regulation 
would probably be small. But there 
are ways of reducing the costs. An 
obvious way is to reduce the fre-
quency of inspections, perhaps by 
requiring more frequent inspection 
of systems that are likely to show 
larger potential savings, for example 
systems with a previous history of 
faults (or with poor records), or older 
systems, or larger systems.  

Another possibility would be to inte-
grate the inspection with the regular 
operation and maintenance proce-
dures - a good O and M system will 
already cover the issues and incur no 
extra cost, except perhaps to cover the 
cost of a quality assurance scheme. It 
is not at present clear whether this 
would satisfy the Directive’s require-
ment for independent inspection.

A benefi t not included in the fi gures 
above is the identifi cation of systems 
that appear to justify a more thor-
ough energy audit that would be 
likely to identify bigger savings. Pro-
cedures to encourage and help users 
to do this are the main purpose of the 
AUDITAC project

Roger Hitchin
Vice-Chairman, IEA 
Heat Pump 
Programme Execu-
tive Committee
E-mail: hitchinr@
bre.co.uk
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The law is an interpretation of the 
EPBD adapted to Swedish circum-
stances. Instead of “Energy per-
formance certifi cate”, the Swedish 
proposal defi nes an “Energy declara-
tion”. The law establishes who is re-
sponsible for preparing energy dec-
larations. Declarations must include 
details of the energy performance, a 
reference value and (if relevant) cost-
effective measures to improve the en-
ergy performance while maintaining 
a good indoor climate. In addition, 
the declaration must include infor-
mation on radon measurements that 
have been made, and on compulsory 
ventilation checks (OVK).  As far as 
possible, inspection of air-condition-
ing systems shall be coordinated 
with the inspection made in connec-
tion with the energy declaration. En-
ergy declarations must be prepared 
by approved independent experts. 
If an energy declaration is not pro-
vided when required, the buyer of a 
building may have a declaration pre-
pared at the seller’s expense. When 
required, energy declarations must 
be available to the public. All energy 
declarations must be sent to The Na-
tional Board of Housing, Building 
and Planning (Boverket), who has 
also been appointed as responsible 
for establishing a register of all dec-
larations. Local government must 
ensure that energy declarations are 
properly available, and that inspec-
tions of air-conditioning systems 
not covered by the energy declara-
tion inspections are performed. The 
Swedish government, or a public 

An overview of how Sweden is imple-
menting the EPBD

Svein Ruud , Sweden

Sweden has conducted several investigations of how to implement the EPBD. Finally, in the spring of 2006, 
a “Proposal for a Law on Energy Declaration of Buildings” was submitted to the Swedish Parliament. The 
law was passed by the Parliament before the summer recess, and will come into effect on October 1st 2006.

authority appointed by the govern-
ment, will defi ne permissible excep-
tions from the law, how thorough the 
inspections shall be, requirements 
on the independent experts, access 
to the register, how energy perform-
ance shall be established, which ref-
erence values that shall be used and 
if additional information shall be 
given in the energy declaration. It is 
most likely that The National Board 
of Housing, Building and Planning 
will be appointed to produce these 
instructions in the form of regula-
tions. All multi-family houses and all 
public buildings larger than 1000 m2 
shall have an energy declaration by 
December 31st 2008. With effect from 
January 1st 2009, these building and 
all other buildings must provide an 
energy declaration when required by 
the EPBD.

In parallel with the work on the new 
law, the National Board of Hous-
ing, Building and Planning has also 
carried out a larger overhaul of 
the Swedish Building Regulations 
(BBR). The chapter on Energy Effi -
ciency has been modifi ed to bring it 
into line with the requirements of the 
EPBD. This represents a fundamen-
tal change to the way of dealing with 
energy requirements in the Swed-
ish Building Regulations. Instead of 
having to provide a particular value 
of insulation level, it will be neces-
sary to show that the energy use of 
the building as a whole is less than a 
particular level. This will involve en-
ergy calculations and also, through 

measurements in the real building, 
showing that the requirements on 
energy use are met in practice. A fi rst 
version of the new building regula-
tions will come into force on July 1st 
2006. 

The last proposal for the new build-
ing regulations contained formula-
tions that were very unfavourable 
to heat pumps. It was proposed that 
heat pumps should be considered as 
being outside the system boundary of 
the building, even if they in fact were 
placed inside the building. However, 
after tremendous lobbying, these 
parts of the proposal were deleted 
before the new building regulations 
were approved by the Board. The 
new building regulations, as of July 
1st 2006, will therefore have little in-
fl uence on the Swedish heat pump 
market, i.e. business as usual.

However, when the “Law on Energy 
Declaration of Buildings” is passed, 
the chapter on energy effi ciency will 
probably be further revised. One 
likely revision is that all electrically 
heated dwellings will be required 
to have the same level of demand, 
regardless the type of distribution 
system. There may also be stricter 
energy demands on all multi-family 
houses. The new requirements are 
planned to come into force on Janu-
ary 1st 2007.

As buildings with heat pumps driven 
by electricity will also be regarded as 
being electrically heated, the stricter 
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requirements will probably affect the 
Swedish heat pump market. Exhaust 
air heat pumps, which today are in-
stalled in about 90% of all new Swed-
ish single-family houses, will be dis-
advantaged, but ground source heat 
pumps will benefi t. This means that, 
even if the number of heat pumps 
sold remains the same, there will 
probably be a shift from less expen-
sive to more expensive heat pumps 
in newly built Swedish single-family 
houses.

Stricter requirements for multi-fam-
ily houses will probably create a new 
market for larger exhaust air heat 
pumps. Heat recovery from exhaust 
air is one of the obvious ways of 
meeting the new requirements, and 
exhaust air heat pumps are the sim-
plest way of achieving this without 
a radical change in how multi-family 
houses are built.  
 
There is still a lot work to do be-
fore the Swedish implementation of 
the EPBD is fully established. Final 
requirements and educational pro-
grams for the independent experts 
are still not in place. In addition, 
there is no tested and approved cal-
culation program for Swedish condi-
tions that fulfi ls all the requirements 
of the EPBD. Reference values have 
yet not been established. Finally, it 
is still not clear how the energy per-
formance of different types of build-
ing should be defi ned in practice. For 
instance, the government investiga-
tion has suggested that household 
electricity should be included in the 
energy performance of single-family 
houses, but not of multi-family hous-
es, whereas the new building regula-
tions say that it must be excluded for 
both building types.

Table 1. Highest allowable specifi c energy use for heating and cooling of buildings according to 
the new Swedish Building Regulations, as from July 1st 2006 (kWh/m2 a)1, 6, 7.

Location2 Dwellings8 with direct3 
electric heating

Dwellings8 without 
direct electric heating4

Other premises 5
(offi ces, schools, etc)

North of Sweden 95 130 120

South of Sweden 75 110 100

1) Including domestic hot water, 
but excluding household elec-
tricity

2) Sweden is divided into two 
separate climatic zones, with the 
boundary approximately slightly 
north of Stockholm

3) These values may be reduced, 
and non-directly but still mainly 
electrically heated dwellings will 
probably be included in this col-
umn by January 1st 2007

4) These values may be reduced for 
multi family-houses by January 
1st 2007

5) Additional specifi c energy use is 
allowed in buildings with higher 
specifi c air fl ow rates than the 
nominal air fl ow rate of 0,35 li-
tre/m2

6) Area heated above +10 °C. Ga-
rage area is excluded even if 
heated above +10 °C.

7) Alternative requirements may be 
specifi ed for smaller buildings (< 
100 m2). These are more like the 
old regulations, where a specifi c 
insulation levels are required. 
However, the required insula-
tion level is higher than in the 
old regulations, and even higher 
requirements are specifi ed for 
buildings with direct electric 
heating.

8) The building’s specifi c energy 
use may be reduced by the spe-
cifi c energy delivered from ther-
mal solar collectors or PV-panels 
installed on the building .

Svein Ruud
SP, Swedish National 
Testing and Research 
Institute, Sweden
Email: svein.ruud@
sp.se
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Introduction
New, Federal energy effi ciency 
standards for residential and small 
commercial air-conditioners and 
heat pumps went into effect January 
23, 2006 in the United States. Indus-
try-sponsored educational and in-
formational material, seminars and 
symposia about the change typically 
do not include discussions of the 
impact of the change on heat pump 
technology. A review of some of the 
informational material on the transi-
tion, reviewed in this paper, does not 
immediately offer reasons why this 
is the case.

Body
Implementing the U.S. Department 
of Energy’s (DOE) new energy effi -
ciency standards for air-conditioners 
and heat pumps will create challeng-
es especially for the “downstream” 
(of the manufacturer) parts of the 
industry’s supply chain, wholesal-
ers and contractors. Additionally, 
the new standards themselves have 
a number of exceptions which can 
confuse not only the consumer but 
professionals in the supply chain. 
An issue is whether the challenges 
of complying with the new regula-
tions, and their exceptions, can or 

Implications of the 13 SEER for the 
Supply Chain – Is Heat Pump 
Technology Challenged

James Walters, USA

Implementing the U.S. Department of Energy’s (DOE) new energy effi ciency stand-
ards for air-conditioners and heat pumps creates challenges especially for the “down-
stream” (of the manufacturer) parts of the heating, ventilation, air-conditioning, and 
refrigeration (HVACR) industry’s supply chain. This paper based on a symposium1 , 
“13 SEER2 Is Here! Are You Ready?” held at the 2006 AHR Exposition held in con-
junction with the ASHRAE Winter Meeting in Chicago,  Ilinois. suggests that the 
challenges typically identifi ed with the 13 SEER standard are those dealing with ensur-
ing the proper education of wholesalers, distributors and consumers about the changes.

should be addressed by technologi-
cal changes in heat pumps – the jury 
is out.

By The Numbers – The New 
Standards
All central air-conditioners and heat 
pumps manufactured in the US on 
January 23, 2006 and after has to 
meet the 13 SEER (seasonal energy 
effi ciency ratio, Btu/Wh) standard. 
Specifi cally, the standard for air-con-
ditioners is 13 SEER and 13 SEER/7.7 
HSPF3 for heat pumps. The stand-
ards also apply to split and packaged 
units imported into the U.S. on or 
after January 23, 2006 and to single-
phase units < 65,000 Btu/h (< 19,000 
W).

Through-the-wall (TTW) products 
are exempted from the 13 SEER and 
have the following ratings. Split sys-
tems must meet 10.9 SEER and 7.1 
HSPF. Packaged systems must meet 
10.6 SEER and 7.0 HSPF. TTW prod-
ucts are specifi ed as those ≤ 30,000 
Btu/h (8,800 W) and not weatherized. 
They must be marked for installation 
through an exterior wall and the out 
door air heat exchange area must be 
< 800 in2 (0.5m2) for split units and 
< 1,210 in2 (0.7804 m2) for packaged 
systems.

Space constrained products are also 
exempted from the 13 SEER stand-
ard. 

The energy effi ciency standard for 
these products is 12 SEER/7.4 HSPF 
and these are applicable to splits and 
packaged systems with the follow-
ing characteristics: having a cool-
ing capacity ≤ 30,000 Btu/h (8,800 
W); being substantially smaller than 
other units and being a product type 
available for purchase in the U.S. as 
of December 1, 2000. However, it 
should be noted that as of this writ-
ing, no products have been classifi ed 
by DOE as space constrained.

Additionally, DOE has provided a 
waiver for small duct high velocity 
(SDHV) systems manufactured by 
Unico, SpacePak and Energy Sav-
ing Products. These products are 
designed for, and produce, at least 
1.2 in. (300 Pa) external static pres-
sure at 220-350 cfm/ton (0.104m3/s 
– 0.165m3/s) and use high velocity 
room outlets of >1000 fpm (5 m/s) 
and <6 in2  (0.0039 m2 )of free area.

The main points to recall from these 
new rules and the exceptions and 
waivers are:
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• New Federal standards apply to 
single-phase products < 65,000 
Btu/h (19,000 W).

• DOE has not yet acted on 3-phase 
products < 65,000 Btu/h (19,000 
W).

• Products below 13 SEER/7.7 
HSPF and manufactured prior to 
1/23/06 can be sold and installed 
after 1/23/06.

• Products imported into the U.S. 
as of 1/23/06 must meet stand-
ards even if manufactured prior to 
1/23/06.

• Ductless mini-splits4  must meet 
13  SEER/7.7HSPF standards.

Wholesaler/Distributor Challeng-
es and Solutions
Beyond the factory fence, the whole-
saler is in a unique position to pro-
vide solutions to contractors and 
end-use buyers. The wholesaler/dis-
tributor faces a number of challenges 
beginning with educating the dealer 
and contractor base about how to 
implement the 13 SEER standard. 
This education covers several areas 
including:
• Identifying data which will ensure 

proper component matching;
• Promoting the correct matching of 

indoor and outdoor components 
and line sets on replacement jobs.

• Using the correct components e.g. 
manifold gauges, hoses, reclaim-
ers, lubricants and thermal expan-
sion valves (TXVs) versus fi xed 
orifi ce expansion devices.

Underlying these engineering points 
is the need for effective communica-
tion with consumers about the new 
standard and its exemptions and al-
lowances, e.g., being able to use <13 
SEER equipment if it were manufac-
tured before January 23, 2006. Con-
tractors also need to provide infor-
mation and analysis to builders and 
developers on the costs and benefi ts 
of using higher effi ciency equipment. 
Contractors should recognize the im-
portance of factory training for their 
technical personnel.

There are a number of “solutions” 
or resources available to the whole-
saler/distributor to meet these chal-
lenges. Foremost in the information 
chain is literature and explanatory 
material from the manufacturers In-
structional videos are available from 
industry associations, such as the 
Air-Conditioner Contractors Asso-
ciation (ACCA, www.acca.org) and 
The Heating, Air-conditioning & 
Refrigeration Distributors Interna-
tional (HARDI, www.hardinet.org). 
Information on the proper match-
ing of indoor and outdoor units is 
available from the Air-Conditioning 
and Refrigeration Institute (ARI) at 
www.ari.org, including brochures 
and the presentations at the January 
2006 AHR symposium on 13 SEER. 
Using the ARI Certifi cation Directo-
ry (www.aridirectory.org) wholesal-
ers/distributors are able to educate 
contractors and their own personnel 
about the need to properly match 
indoor and outdoor equipment to 
achieve 13 SEER. The directory al-
lows the customer to see if the about-
to-be installed equipment is part of 
the ARI Certifi cation Program and to 
see its verifi ed SEER rating. HARDI 
offers training for wholesaler per-
sonnel at HARDI branches. An im-
portant component of the available 
resources is emphasizing the value 
of NATE5 (http://www.natex.org/) 
certifi cation for installers. All these 
steps aside, the wholesaler/distribu-
tor also needs to keep adequate in-
ventories of 13 SEER products and 
related components for matching 
systems in any location.

Contractor Challenges and Solu-
tions
Contractors face at least three catego-
ries of issues with respect to 13 SEER. 
It is at the contractor/customer inter-
face where some of the most interest-
ing challenges occur.  It is also the 
level at which the success of failure 
of successfully implementing the 13 
SEER standard where mandated. 

The four categories are:
• Training of Staff
• Educating Customers
• Commercial Challenges
Staff training begins with the funda-
mental understanding that the indoor 
unit (coil) and outdoor unit (con-
denser) must be properly matched. 
New or retrofi t work must be attuned 
to also eliminating the existing or po-
tential source of chronic leaks in the 
system. Properly sizing the equip-
ment to the building, residential or 
commercial can be addressed by re-
ferring to various ACCA Manuals6. 

Educating customers is always chal-
lenging. Contractors need to exer-
cise outreach to existing customers 
through informative newsletters and 
special mailings of materials from 
their trade associations. Customers 
need to be encouraged to think of a 
“whole house” system, zoning and 
automated thermostats to manage 
diurnal comfort preferences.

Condominium owners need to be 
aware of size and space – the size 
of replacement units and existing 
available space for them. Whether 
the furnace or evaporator coil will 
be located in a closet, crawl space or 
suspended needs to be determined. 
Through-the-wall units may no long-
er fi t existing wall sleeves. Refriger-
ant lines may in fact pass through 
others’ property so permissions for 
work needs to be obtained.

Commercial equipment brings its 
own challenges. The minimum effi -
ciencies for commercial equipment 
will change as EPACT (The Energy 
Policy Act) levels will rise in fi ve 
years. Concurrently, the customiza-
tion and specialization of equipment 
is increasing, thus offering engineer-
ing challenges. Further, the proscrip-
tion of R-22 refrigerant in 2010 and 
the introduction of 410A has to be ac-
commodated.
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Footnotes

1 Sponsored by the Air-Condition-
ing and Refrigeration Institute (ARI), 
The Air-Conditioning Contractors 
Association (ACCA) and The Heat-
ing, Air-conditioning & Refrigeration 
Distributors International (HARDI) 

2 Seasonal Energy Effi ciency Rating 
is the total amount of heat removed 
in a cooling season divided by total 
watts using during that cooling pe-
riod.

3 HSPF is the total heating output 
of a heat pump, including supple-
mentary electric heat necessary to 
achieve building heating require-
ments during its normal annual us-
age period for heating, divided by 
the total electric power during that 
period and expressed in btu (W-h)

4 Ductless mini-splits is a general-
ized term referring to split air-condi-
tioning systems which are made up 
of four components: The condensing 
unit, located outside the building; 
the indoor unit, or units, which can 
be wall or ceiling mounted; refriger-
ant lines, which connect the outdoor 
unit to the indoor unit; and a hand-
held wireless remote or wall

Conclusion
The advent of 13 SEER and future 
changes in commercial air-condition-
ing energy effi ciency and refrigerants 
suggest that there may need to be 
adjustments in heat pump technol-
ogy. What those adjustments are, is, 
in general, undefi ned and unclear, at 
least as part of general 13 SEER tran-
sition conversations. 

monitor which controls the entire 
system. Typically, the system does 
not require the installation of duct-
work.

5 NATE, North American Techni-
cian Excellence Inc., is an independ-
ent, third-party certifi cation body for 
HVAC/R technicians.  NATE tests 
technicians; others train.  Testing 
validates the technician’s knowledge 
and a training program’s instruction. 
NATE-approved testing organiza-
tions throughout the U.S. and Cana-
da offer NATE tests.  Candidates can 
earn installation and/or service cer-
tifi cation in fi ve specialty areas: air-
conditioning, air distribution, heat 
pumps, gas heating & oil heating.  
The entire HVAC/R industry sup-
ports NATE: manufacturers, utilities, 
wholesalers, educators, technicians, 
contractors and trade associations.  
   
6 Manuals J, Residential Load Cal-
culations; D, Residential Duct Sys-
tems; and S, Residential Equipment 
Selection.

James Walters
Air-Conditioning 
and Refrigeration 
Institute
jwalters@ari.org
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Background
With the coming into force of the 
Kyoto Protocol in February 2005, 
developed countries have been re-
quired to reduce their emissions of 
greenhouse gases (GHG).  In Japan, 
various measures are being taken to 
achieve the country’s target of 6 % 
reduction in GHG emissions during 
the fi rst commitment period, from 
2008 to 2012.  However, according 
to the published data on GHG emis-
sions for 2004, Japan’s total GHG 
emissions reached 1,329 million 
tons-CO2 eq., which is a substantial 
7.4% increase (an increase of 92 mil-
lion tons-CO2 eq.) compared to the 
reference year.  Among others, CO2 
emissions from energy used for the 
commercial & residential sector and 
the transport sector rose drastically, 
with the total increase in emissions 
from both sectors reaching 135 mil-
lion tons of CO2, which exceeded the 
overall growth in the sectors.  

In an effort to reduce GHG emis-
sions, which seem to be increasing, 
and to achieve its Kyoto target, the 
Japanese Government in April 2005 
announced the “Kyoto Protocol Tar-
get Achievement Plan” which in-
cludes comprehensive measures to 
be taken. Table 1 shows the amount 
of emissions and target values by 
category.

This plan is centered on the follow-
ing three items:
1) Reduction of GHG emissions
2) Forest sinks measure
3) The Kyoto mechanisms 

Amendments to Japanese Laws and Regula-
tions for GHG Emission Reduction:
how will they affect air conditioning and 
heat pump equipment?

Shotaro Ito, Japan

Million ton-CO2 eq. Base year 2004 2010 estimated New target

Industrial 476 472 450 435

Commercial & domestic 273 363 333 302

Transport 217 262 259 250

Energy conversion 82 85.3 73 69

CH4, N20, Non-energy CO2 139 124.6 130 123

HFC, PFC, SF6 49.2 23.4 67 51

Total 1237 1329 1312 1230

Table 1. Japan’s GHG emissions and new targets by sectors

For the reduction of GHG emissions, 
the emphasis is placed on reducing 
emissions of CO2 from energy sourc-
es through innovating energy-related 
appliances and improving business 
establishments and social systems. 

Meanwhile, to ensure that these 
governmental schemes are put into 
practice, the Government is, in ad-
dition to legislative measures, also 
encouraging industry to establish a 
voluntary action plan. The govern-
mental schemes include many which 
may affect refrigeration equipment, 
including heat pumps. Key meas-
ures for the refrigeration equipment 
are mentioned below, together with a 
brief explanation of the related laws 
and regulations and of how the in-
dustry has struggled in this respect.

Measures for refrig-
eration equipment in 
the GHG emission 
reduction Target 
Achievement Plan
Items relating to the refrigeration 
equipment in the Target Achieve-
ment Plan are mainly “energy sav-
ings” and “refrigerants recovery.” 
The former consist of 1) voluntary 
action plans by manufacturers of 
each fi eld for restricted emissions 
of GHG and for energy savings, 2) 
control of energy use in factories and 
offi ces, 3) improvement of energy ef-
fi ciency in buildings, such as offi ces, 
4) improvement of energy effi ciency 
of equipment, and 5) the spread of 
equipment with higher energy ef-
fi ciency. The latter includes a thor-
ough recovery of refrigerants dur-
ing servicing or fi nal disposal of the 
refrigeration and air conditioning 
equipment.
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The Basic Environment Law

Law concerning the Promotion of Measures 
to Cope with Global Warming

(Established in 1998,  Revised in 2005)

The Law Concerning the Protection of the Ozone 
Layer through the Control of Specified Substances
and Other Measures

(Established in 1988, Revised in 2000)

Fluorocarbons Recovery & Destruction Law
(Established in 2001 , under Review )

The  Basic Law  for Establishing the 
Recycling-based  Society

(Established in 2000)
Waste Management & Public Cleansing Law

(Established in 1970  , Revised in 2006)

Law of the Recycling of Special Kinds of 
Home Appliances

(Established in1998 , Revised in 2003)

Law of the Recycling of End-of-Life Vehicles
(Established in 2002  , Revised in2005)

Law for Promoting the Management of 
Chemical Substances
(Established in 1999 , Revised in 2002)

Control of Production, Consumption and
Emission of CFC &HCFC 

Report and Publication of Emitted Amount of
GHG and Emission Control of HFC 

Recovery & Destruction of F-gas from
Commercial Equip. 
Emission Prohibition of F-gas
Enact the basic measure  for Recycling-based
Society

The law which decides the Emission Control and 
Appropriate  Processing of Waste 

Collection & Recycling of Household Appliances.
Recovery & Destruction of F-gas.  

Collection & Recycling of Vehicles 
Recovery &   Destruction of F-gas

Law concerning the Rational Use of Energy
(Established in 1979  ,under Review )

Achievement of Energy-Saving Targets of ACs, 
Household Refrigerators and Vending machines

Report and Publication of Handled Amount of 
CFC and HCFC 

Requirements for Refrigeration System

Figure1.  Environmental  & Energy-saving Laws for Refrigeration System

In order that these plans are actually 
carried out, “energy savings” are in-
cluded in the “Energy Conservation 
and Recycling Law”, and “refriger-
ants recovery” is covered by such 
legislation as “Law of the Recycling 
of Special Kinds of Home Applianc-
es,” “Fluorocarbons Recovery & De-
struction Law,” and “Law of the Re-
cycling of End-of-Life Vehicles” for 
household appliances (including air 
conditioners and refrigerators), com-
mercial refrigeration and air-con-
ditioning equipment, and automo-
biles (including MAC) respectively. 
As shown in Figure 1, all these laws 
have lately been under review.

Recent amendments 
to laws on energy 
conservation
Japan’s energy conservation law, the 
“Law Concerning the Rational Use 
of Energy”, was revised in August 
2005, to be effective in April 2006. 
Still under way is the review of cri-
teria for such appliances as refrig-

eration equipment. Japan’s energy 
conservation law requires effective 
use of energy in factories and offi ces, 
transportation, housing and build-
ings and designated energy-using 
products, from the viewpoints of 
users’ behavior and objects’ criteria. 
As far as refrigeration equipment is 
concerned, it is closely related to the 
energy conservation regulations for, 
in particular, housing and buildings 
as well as designated energy-using 
products. The explanation of these 
two categories is given below.

1) Assessment of effective use of en-
ergy for air conditioning in hous-
ing and buildings 

 The amended law requires noti-
fi cation to the competent author-
ity of the energy conservation 
measures to be taken for housing 
and buildings covered by the law, 
which applies to all buildings 
with a fl oor space of more than 
2000 m2, including those that are 
newly constructed, enlarged, or 
refurbished on a large scale. This 

energy conservation measure is in-
tended to achieve a higher overall 
energy effi ciency of a building and 
its accompanying facilities, such as 
air conditioners and heat pumps. 
It applies not only to central-type 
air conditioning systems, but also 
to individually-installed air condi-
tioning systems.

 The assessment is based on the sum 
of the points acquired in various 
items, such as COP value, piping 
length and height difference be-
tween indoor and outdoor units of 
the system. In addition, the points 
are corrected by adjustment factors 
for  moderate, cool, or hot climate 
zones and differences in altitude. 
The points are calculated for indi-
vidual systems, and the weighted 
mean value of the total points is 
used as a tool of evaluation.

2) Energy effi ciency of designated en-
ergy-using products

 Japan’s energy conservation law 
for designated energy-using prod-
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ucts is such that; 
 - selection is made from products 

with a great infl uence on energy 
due to energy consumption and 
the total number of units in use;  
and 

 - manufacturers of the selected 
products are required to produce 
high energy effi ciency versions of 
them by the designated year.

 At present, there are 17 groups of 
products covered by this law.  They 
include (of course) refrigeration 
and air conditioning equipment 
(which includes air conditioners 
with cooling capacity of 28 kW or 
less), household refrigerators and 
vending machines. Commercial 
refrigerators are being considered 
for inclusion in this group. The 
distinctive feature of this law is the 
way that the target value of ener-
gy effi ciency is determined. Since 
a target COP value is decided on 
the basis of a model with the high-
est energy effi ciency among those 
shipped when the target value is 
set, this method is called the ‘Top 
Runner Method.” The target val-
ues of air conditioners vary, de-
pending on their cooling capacities 
and confi gurations, and therefore 
these values are established by 
the categories as shown in Table 2. 
The value of COP is the average of 
the values obtained from the rated 
cooling and heating capacities at 
standard temperature and humid-
ity conditions, divided by power 
input.

 Air conditioners and heat pumps 
with cooling capacities of 4 kW or 
less were required to meet their 
target in 2004, and did so, while 
those with cooling capacities of 4 
28 kW are expected to achieve their 
target in 2007. These air condition-
ers are assessed with the weighted 
harmonic mean of COP values of 
the total products shipped by each 
manufacturer for a year. Whether 
the claimed energy effi ciencies of 

Cooling capacity Under 2.5 kW Under 3.2 kW Under 4.0 kW Under 7.1 kW Under 28 kW

COP 5.27 4.9 3.65 3.17 3.1

Table 2. Target COP of current wall-mounted mini-split air conditioners and heat pumps

products shipped by manufactur-
ers are justifi ed or not is confi rmed 
by testing the products at the Test-
ing Laboratory of the JRAIA, and 
thus the performance of the prod-
ucts is verifi ed.

 Weighted harmonic mean = 
ΣNi / [(1 / COPi)×Ni] where 

 Ni: shipments in number of each 
model, 

 COPi: COP value of each model
  
    The next new targets are being ex-

amined for air conditioners with 
a cooling capacity of 4 kW or less.  
The present approach is focused 
on the introduction of an index 
called APF (Annual Performance 
Factor), which permits a simple 
comparison of seasonal effi ciencies 
with measurement of capacity and 
power consumption at only fi ve 
points. The stated value of APF is 
confi rmed by testing products that 
are randomly purchased on the 
open market. As almost all air con-
ditioners and heat pumps in Japan 
are of the inverter-controlled type, 
which makes a great contribution 
to energy savings, APF is defi ned 
as follows;

- a typical Japanese house is used as 
a model, where an air conditioner 
with the rated capacity correspond-
ing to its room space is installed;  

- basic data are power consump-
tion and capacities, which are 
measured at fi ve different points, 
which specifi cally are two points 
where rated cooling and heating 

capacities are obtained, another 
two points where half of the rated 
cooling and heating capacities are 
obtained, and the remaining one 
where the rated heating capacity 
under the low-temperature condi-
tion is obtained;  

- characteristics under other condi-
tions are estimated using linear 
functions; and 

- weighting is applied depending on 
the occurrence frequency of out-

door temperatures in Tokyo dur-
ing cooling or heating operation.

     APF is therefore determined from 
electric power consumed and cool-
ing and heating capacities calcu-
lated in the respective operation 
periods.

      
 APF = (CSTL + HSTL) / (CSTE + 

HSTE) where  
CSTL, HSTL, CSTE & HSTE: Sea-
sonal total load or energy in cool-
ing or heating operation

Figure 2 shows a conceptual illustra-
tion of model conditions and heating 
and cooling characteristics which af-
fect the determination of APF.

For air conditioners and heat pumps 
covered by the current energy con-
servation law, consideration is being 
given to improving energy effi ciency 
by 22.4 % by 2010, in comparison with 
the present effi ciency level through 
the use of this index.  Concurrently, 
household refrigerators, including 
an index, are under review.

Recent amendments 
to laws and regula-
tions for emission 
control of refriger-
ants   
The most effective and immediate 
way of reducing emissions of green-
house gases in refrigeration systems 
is to ensure proper recovery of refrig-
erants from the equipment during 
servicing, maintenance, repair or at 
fi nal disposal. Recovery of refriger-
ants has so far been carried out by 
categories (household, commercial, 
and mobile air conditioners) when 
these products reach the end of their 
life. The amount of recovered refrig-
erants is reported and totalled for 
public announcement. However, in 
Japan, the distribution channels of 
commercial air conditioning and re-
frigeration equipment in their life-
cycle are quite complicated, and the 
recovery rate of refrigerants in con-
nection with fi nal disposal is estimat-
ed to be only 30 to 40%.
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Figure2.  Model Conditions & Air Conditioning Characteristics

The existing law is now under re-
view with the aim of raising this fi -
nal disposal recovery rate and reduc-
ing emissions of refrigerants during 
maintenance or repair. The latest 
amendments are; (1) recovery at serv-
icing or repair is required along with 
its reporting, although the present 
law relates only to fi nal disposal; 
(2) establishment of a manifest sys-
tem covering all stages from owner 
to recovery operator, with contracts 
between undertakings being manda-
tory; and (3) administrative guidance 
is to be given to all those concerned, 
including owners, starting from Oc-
tober 2007. These revisions require 
the average recovery rate of refrig-
erants to be raised to 60% or higher 
from 2008 to 2012. As a result, a re-
duction of 12.4 million tons- CO2 eq. 
would be possible if recovery from 
mobile air conditioners is improved 
substantially.  

Other measures
Other laws and measures which may 
affect manufacturers and users of 
heat pump equipment in reducing 
GHG emissions are;

1. Report and announcement by 
manufacturers and users of the 
amount of GHG emissions, includ-
ing HFCs. (Public reporting system 
of emitted amount, PRTR)

2. Greater use of equipment with 
high energy effi ciency, such as heat 
pump water heaters using CO2 as 
the refrigerant, and improvement 
of their energy effi ciency. (In-
creased shipments are expected to 
register more than 5 million units 
in use by the end of 2010.)

3. Investigation of the possibility of 
equipment using natural refriger-
ants being carried out, technology 
development, establishment of 
standards for safety and evaluation 
procedures. (16 projects are under 
way in the government-supported 
R&D program.)

Conclusion
There is still a potential for further 
improvements in energy savings 
through the use of heat pumps, not 
merely through design refi nements 
but also through fundamental proc-
ess changes. If heat pump equip-
ment is promoted for wider use, 

together with accelerated recovery 
of the refrigerants, it would greatly 
contribute to the reduction of GHG 
emissions. In addition, as shown by 
heat pump water heaters, conversion 
from equipment using fossil fuels 
would improve the effectiveness of 
heat pump equipment. Development 
of equipment and technology which 
takes into account characteristics of 
refrigerants, including natural refrig-
erants, would make a great contribu-
tion to the global environment in the 
years to come.

Shotaro Ito
Director of Engi-
neering
The Japan Refrig-
eration and Air 
Conditioning In-
dustry Association
ito@jraia.or.jp
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’06 ASHRAE Handbook: Carbon 
Dioxide Cycles Around in Refriger-
ant Usage
ASHRAE have recently published 
the 2006 update of the ASHRAE 
Handbook. Guidance on the use of 
CO2 has been added to the Hand-
book of Refrigeration.
The Handbook covers the refrigera-
tion equipment and systems for ap-
plications other than human comfort. 
It includes information on cooling, 
freezing, and storing food; industri-
al applications of refrigeration; and 
low-temperature refrigeration. Pri-
marily a reference for the practicing 
engineer, the volume is also useful 
for anyone involved in cooling and 
storage of food products.

Other additions to the volume in-
clude:

A new chapter, “Refrigerant Con-
tainment, Recovery, Recycling, and 
Reclamation;” 
Chapter 10, “Cooling and Freezing 
Times of Foods,” has extensive up-
dates, new geometric shape factors, 
and a new section comparing freez-
ing time estimating methods; 
Chapter 13, “Refrigeration Load,” 
has new material on heat gain from 
cooler fl oors and coil defrosting; 
Chapter 46, “Retail Food Store Re-
frigeration and Equipment,” has new 
discussions on self-contained versus 
remote systems, energy effi ciency, 
storage rooms, and interaction with 
supermarket air-conditioning sys-
tems; 
Chapter 47, “Food Service and 
General Commercial Refrigeration 
Equipment,” has new content on re-
frigerated cabinets, vending and ice 
machines, and energy effi ciency. 
 
The report can be ordered from ASHRAE 
at www.ashrae.org/bookstore
Price 195$ (paper copy, I-P or SI units) / 
155$ (CD with both I-P and SI)

Energy Technology Perspectives -- 
Scenarios & Strategies to 2050
ISBN 92-64-10982-X

In this important work, IEA demon-
strates how energy technologies can 
make a difference in a series of global 
scenarios to 2050. It reviews in detail 
the status and prospects of key ener-
gy technologies in electricity genera-
tion, buildings, industry and trans-
port. It assesses ways the world can 
enhance energy security and contain 
growth in CO2 emissions by using 
a portfolio of current and emerging 
technologies.

The work is a response to the 2005 
Gleneagles G-8 summit, where G-8 
leaders called upon the International 
Energy Agency to provide advice on 
scenarios and strategies for a clean 
and secure energy future.

The report can be ordered from the IEA 
at www.iea.org
Price 100€ (paper copy) / 80€ (pdf)

Report on Refrigeration Sector 
Achievements and Challenges – Jo-
hannesburg 2002
In this report, IIR have looked on 
the achievements and challenges of 
the refrigeration sector within the 
framework of sustainable develop-
ment.  The main topics covered in 
this report are: The 3 dimensions 
of sustainable development: social, 
economic and environmental di-
mensions - Implementation means: 
strategies, achievements and limits 
- Challenges

The report can be ordered from the IIR at 
www.iifi ir.org
Price 35 €
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In the next Issue
In the next Issue
The latest develop-
ments on the use of 
CO2 as refrigerant
Volume 24 - No. 3/2006

2006
18th International Compressor 
Engineering Conference and 11th 
International Refrigeration and Air 
Conditioning Conference at Purdue
17 - 20 July 
Purdue University, West Lafayette, USA 
IIR Commission(s): B1 B2 with E1 E2 
Contact: Eckhard Groll or Virginia 
Freeman
Tel: +1 765 494 6078 
Fax: +1 765 494 0787
E-mail: herlconf@ecn.purdue.edu
http://www.ecn.purdue.edu/Herrick/
Events/2006conf/index.html

Cryogenics 2006
17 - 21 July 
Prague, Czech Republic
IIR Commission(s): A1 A2 C1
Contact: Vaclav Chrz 
Tel: +420 284828481/284823250
Fax: +420 266312113
E-mail: icaris@icaris.cz
http://www.icaris.info/CryoPrague2006

7th Conference on Phase-Change 
Materials and Slurries
13 -15 September 
Dinan, France
Contact: Michel Leprieur 
Tel: +33 (0)2 9687 1425 
Fax: +33 (0)2 9685 4091 
E-mail: m.leprieur@pole-cristal.tm.fr
 
Solar Heating and Cooling 
International Session
to be held in conjunction with the 
61st National Congress of the Italian 
Thermotechnical Association (ATI 
Conference)
14 September 
Perugia, Italy 
Contact: Francesco Asdrubali 
Tel: +39 (0)75 585 3716
Fax: +39 (0)75 585 3697
E-mail: ati2006@unipg.it 
http://www.unipg.it/ati2006
 
6th International Conference 
on Compressors and Coolants 
– Compressors 2006
27- 29 September 
Casta Papiernicka, Slovak Republic
Contact: Peter Tomlein
Tel: +421 2 4564 6971
Fax: +421 2 4564 6971
E-mail: zvazchkt@isternet.sk
http://www.isternet.sk/szchkt/
 
Klima 2006
28-29 September 
Ljubljana, Slovenia
IKK 2006 Nürnberg - 27. International 
Trade Fair
18 - 20 October Nürnberg, Germany

Refrigeration, Air Conditioning, Ventilation
E-mail: http://www.ikk-online.com/main/ 
 
ASME International Mechanical 
Engineering Congress and Expo
5 - 10 November Chicago, Illinois, USA 
Contact: Dr Ahmad Fakheri 
E-mail: ahmad@bradley.edu http://www.
asmeconferences.org/Congress06
 
EPIC 2006 AIVC
29 November - 1 December
Lyon, France
Conference Secretariat:
Tel: + 33 (0)4 72 04 70 27
Fax : + 33 (0)4 72 04 70 41
E-mail: epic2006aivc@entpe.fr
http://epic.entpe.org
 
7th International Conference on 
System Simulation in Buildings (SSB)
11-13 December 
Liège, Belgium
SSB’2006 Secretariat: Vincent Lemort
Tel: +32 (0)4 366 48 00 
Fax : +32 (0)4 366 48 12 
E-mail: thermoap@ulg.ac.be 
http://www.ulg.ac.be/labothap/ (Go to: 
Meetings/SSB’2006) 

2007
The 4th International Workshop 
on Energy and Environment of 
Residential Buildings (IWEERB2007)
15 - 16 January 
Harbin, China 
Contact: PhD Jianing Zhao 
School of Municipal & Environmental 
Engineering
Harbin Instisute of Technology 
Tel: 86-0451-88776496 
Fax: 86-0451-6282123 
E-mail: iweerb2007@hit.edu.cn or sky-
lcy@163.com 
http://indoorair.hit.edu.cn

Natural Refrigerant Heat Pumps
Theory and design of CO2 systems
25 - 26 January
Lyon, France
E-mail: info@greth.fr
www.greth.fr

ASHRAE Winter Meeting
27 - 31 January 
Dallas, USA 
E-mail: jyoung@ashrae.org 
www.ashrae.org 

HEAT - SET 2007 Heat transfer 
in components and systems for 
sustainable energy technologies
18 - 20 April 
Chambery, France
E-mail: info@greth.fr
www.greth.fr/heatset

Ammonia Refrigeration Technology for 
Today and Tomorrow
19 – 21 April 
Ohrid, Republic of Macedonia
Contact: Risto Cikonkov
Tel.: +389 2 3064 762 
Fax: +389 2 3099 298 
E-mail: ristoci@ukim.edu.mk
www.mf.ukim.edu.mk/web_ohrid2007/
ohrid-2007.html
 
CLIMA 2007
10-14 June 
Helsinki, Finland
E-mail: info@clima2007.org
http://www.ashrae.org/clima2007

22nd IIR International Congress of 
Refrigeration (ICR2007)
21 – 26 August 
Beijing, China
Contact: Qiu Zhongyue
Tel: +86 10 6843 4683
Fax: +86 10 6843 4679
E-mail: icr2007@car.org.cn
http://www.iifi ir.org

2nd International Conference SOLAR 
AIR-CONDITIONING 
18 - 19 October 
Tarragona, Costa Dorada, Spain
Organisation Commitee:
Das Ostbayerische Technologie-Transfer-
Institut (OTTI e.V.)
Regensburg, Germany
Tel: +49 941 29688-29/-37 
Fax +49 941 29688-17 
E-mail: gabriele.struthoff-mueller@otti.de 
britta.haseneder@otti.de

2008
8th IIF/IIR Gustav Lorentzen 
Conference on Natural Working Fluids 
Refrigeration and Energy - The Natural 
Choice
7 - 10 September
Copenhagen, Denmark
Tel: +45 72 20 12 67
E-mail: poul.jeremiassen@teknologisk.dk
www.iir-gl-conference-2008.dk
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IEA Heat Pump Centre
SP Swedish National Testing 
and Research Institute
P.O. Box 857
SE-501 15 Borås
Sweden
Tel: +46 33 16 50 00
Fax: +46 33 13 19 79
E-mail: hpc@heatpumpcentre.org
Internet: http://www.heatpumpcentre.org

The IEA Heat Pump Centre is operated by

SP Swedish National Testing 
and Research Institute

National team contacts
AUSTRIA
Prof. Hermann Halozan
Technical University of Graz
Innfeldgasse 25
A-8010 Graz
Tel.: +43-316-8737303
Fax: +43-316-8737305 
Email: halozan@tugraz.at

CANADA
Dr Sophie Hosatte
Natural Resources Canada
CETC – Varennes
1615 Bd Lionel Boulet
P.O. Box 4800
Varennes
J3X 1S6 Québec
Tel.: +1 450 652 5331
E-mail: sophie.hosatte@nrcan.gc.ca

FRANCE
Mr Etienne Merlin
ADEME/DIAE
27 rue Louis Vicat
75737 Paris Cedex 15
Tel.: +33 1 47 65 21 01
E-mail: Etienne.Merlin@ademe.fr

GERMANY
Prof. Dr.-Ing. Dr. h.c. Horst Kruse
Informationszentrum Wärmepumpen und 
Kältetechnik - IZW e.V
c/o FKW GmbH
D-30167 Hannover
Tel. +49-(0)511-16 74 75-0
Fax +49-(0)511-16 74 75-25
E-mail: email@izw-online.de
 
Prof. Dr.-Ing. H.J. Laue - Alternate
Informationszentrum Wärmepumpen und 
Kältetechnik - IZW e.V.
Unterreut 6
D-76 135 Karlsruhe
Tel.: +49 721 9862 856
Fax: +49 721 9862 857
E-mail: IZWeV.Laue@t-online.de  

JAPAN
Mr Takeshi Yoshii
HPTCJ
Kakigara-cho, F Building (6F)
28-5 Nihonbashi, Kakigara-cho 
Chuo-ku, Tokyo 103-0014
Tel.: +81-3-5643 2404
Fax: +81-3-5641 4501
Email: yoshii@hptcj.or.jp 

NETHERLANDS
Mr Onno Kleefkens
SenterNovem
P.O. Box 8242
3503 RE Utrecht
Tel.: +31-30-2393449
Fax: +31-30-2316491
Email: o.kleefkens@senternovem.nl

International Energy Agency
The International Energy Agency (IEA) was 
established in 1974 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 its
participating countries, to increase energy 
security through energy conservation,
development of alternative energy sources, 
new energy technology and research and
development.

IEA Heat Pump Programme
International collaboration for energy effi cient 
heating, refrigeration and air-conditioning

Vision
The Programme is the foremost world-wide 
source of independent information &
expertise on heat pump, refrigeration and 
air–conditioning systems for buildings,
commerce and industry. Its international 
collaborative activities to improve energy
effi ciency and minimise adverse 
environmental impact are highly valued by
stakeholders.

Mission
The Programme serves the needs of policy 
makers, national and international energy &
environmental agencies, utilities, 
manufacturers, designers & researchers. It
also works through national agencies to 
infl uence installers and end-users.
The Programme develops and disseminates 
factual, balanced information to achieve
environmental and energy effi ciency benefi t 
through deployment of appropriate high
quality heat pump, refrigeration & air-
conditioning technologies.

IEA Heat Pump Centre
A central role within the programme is played 
by the IEA Heat Pump Centre (HPC). The 
HPC contributes to the general aim of the IEA 
Heat Pump Programme, through information
exchange and promotion. In the member 
countries (see right), activities are coordinated
by National Teams. For further information on 
HPC products and activities, or for general
enquiries on heat pumps and the IEA Heat 
Pump Programme, contact your National 
Team or the address below.

NORWAY
Mr Bård Baardsen
NOVAP
P.O. Box 6734, Rodeløkka
N-0503 Oslo
Tel. +47 22 80 5006
Fax: +47 22 80 5050
E-mail: baard.baardsen@rembra.no 

SWEDEN
Dr Maria Hall
The Energy Technology Department
Swedish Energy Agency
PO Box 310
631 04 Eskilstuna
Tel.: +46 16 544 2174
E-mail: maria.hall@stem.se

Dr Björn Sellberg (Alternate)
FORMAS
PO Box 1206
111 82 Stockholm
Tel.: +46 8 775 4028
E-mail: bjorn.sellberg@formas.se

SWITZERLAND
Dr Thomas Kopp
Hochschule Rapperswil
On behalf of the
Swiss Federal Offi ce of Energy
Energy Renewable Division
Oberseestrasse 10
8640 Rapperswil
Tel.: +41 55 222 4923
E-mail: tkopp@hsr.ch

UNITED KINGDOM
Dr Sandra Gómez
BRE Sustainable Energy Centre (BRESEC)
Garston, Watford WD25 9XX
Tel.: 01923 66 47 44
Fax: 01923 66 40 87
E-mail: gomezs@bre.co.uk 

USA
Ms Melissa Voss Lapsa
Oak Ridge National Laboratory
Engineering Science and Technology Division
Bethel Valley Road
PO Box 2008
Oak Ridge, TN 37831-6183
Tel.: +1-865-576-8620
Fax: +1-865-574-9331
Email: lapsamv@ornl.gov 


