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This issue’s topic is Energy Technology Perspectives 2012 (ETP 2012), referring 
to the publication published by the IEA that aims to demonstrate how tech-
nologies can make a decisive difference in achieving the climate and energy 
security objectives of our society. The three topical articles give insights from 
Japan and from China, as well as from a Smart grids’ perspective. We are also 
planning for an additional article on the ETP 2012, for the next issue, with a 
more general view.

Further in this issue you will find a market report from Canada.

The Heat Pump Centre wishes you all a Merry Christmas and a  
Happy New Year!

Enjoy your reading! 

Johan Berg, Editor
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Foreword

Markus Wråke
Project leader Energy Technology Perspectives 
Head of Unit
Energy Supply Technology, IEA , France

Energy Technology Perspectives 2012: 
Pathways to a clean energy system

Energy Technology Perspectives (ETP) is the IEA’s most comprehensive and 
ambitious publication on energy technology. It demonstrates the role and lim-
its of technology in achieving the objective to limit global average temperature 
rise to 2° C while enhancing energy security. ETP 2012 presents scenarios and 
strategies to 2050 and beyond, with the aim of guiding decision makers to 
what needs to be done to build a clean, secure, and competitive energy future. 

The analysis is built around three core scenarios with a projected global tem-
perature increase of 2° C (2DS), 4° C, and 6° C, respectively. It is clear that 
decisive policy action will be necessary to transform the energy system if the 
2DS goal is to be met. The future energy system needs to be smarter, more 
decentralised and highly integrated. Action is needed in all sectors: power 
generation must be decarbonised; industry needs to become more efficient 
and deploy carbon capture and storage (CCS); energy efficiency and better 
heating and cooling technologies are needed in the buildings sector; in trans-
port, fuel economy can deliver great savings in the short term, with increased 
use of biofuels and electric vehicles (EV) playing a larger role in the long term.
Government targets must be backed by credible policies. At the moment, in-
dustry projections of EV sales are far lower than national targets, illustrating 
a common discrepancy in what governments aspire to and what industry is 
planning for. 

Three high level recommendations to governments are formulated: 
1. Create an investment climate of confidence in clean energy, most  

importantly by getting prices to reflect the true cost of energy;
2. Unlock the incredible potential of energy efficiency – the “hidden” fuel of 

the future;
3.	 Accelerate innovation and public research, development and  

demonstration (RD&D).
As a main incentive for this to happen, it is shown that although the invest-
ments in clean energy are huge, they will pay off - even economy-wise. 

ETP 2012 has been substantially updated compared to previous editions. It 
has a stronger focus on near-term policy recommendations based on the long-
term outlook; energy systems thinking runs as a theme through the analysis, 
it presents detailed scenarios for nine world regions, and it analyses options to 
eliminate energy-related CO₂ emissions by 2075. Moreover, the 2DS scenario 
differs slightly from the BLUE Map scenario of ETP 2010, due to, for instance, 
changes in current and projected costs for fossil fuel and deployment of re-
newables, and novel research in climate science.

Thus, the ”Buildings” technology area will need significant action to get on 
the right track. Heating and cooling account for 46 % of global energy use, 
and their huge potential for GHG abatement is often neglected. Policy action 
is urgent as we are currently locking ourselves into inefficient infrastructure 
that will make future energy efficiency gains much more costly. Specifically 
for heat pumps, more efficient building shells that reduce energy demand 
for heating would greatly facilitate tapping into the potential of the technol-
ogy. Other opportunities for heat pumps are the future low carbon electric-
ity (”greening of the grid”), use of low-temperature waste heat from thermal 
power plants, and that a large share of the building stock that will exist in 
non-OECD countries by 2050 has not yet been built, opening up for promo-
tion of heat pumps through building codes that incentivise energy efficiency.

The ETP series is published every second year. The IEA looks forward to 
working on the next publication in the series, ETP 2014, together with the 
Heat Pump Programme!

Please visit http://www.iea.org/etp/ There 
you can find data visualisations, background 
documents, presentations and more. You can 
also order the book there.

FOTO
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Column The creation of the French
National Heat Pump Institute

The National Heat Pump Institute (Institut National des Pompes à Chaleur; 
INPAC) is a network of French research actors in the field of heat pumps. 
Established at the end of 2010, the Institute consists of the following mem-
bers: BRGM (geological and mining research office), CEA (French Alter-
native Energies and Atomic Energy Commission), COSTIC (scientific and 
technical committee of climatic industry), CSTB (scientific and technical 
building centre), EDF (French energy company), GDF SUEZ (French gas 
company) and Mines Paris Tech (French school of engineering).

INPAC provides a forum for its members to exchange information, to dis-
cuss their own consultative research program, to maintain contact with 
other French partners or international partners, and to keep up to date with 
scientific and technical information on heat pumps for those involved in 
the field.
Every year, INPAC organises the French Heat Pump Congress, present-
ing the results of research and development projects, together with INPAC 
members’ and partners’ work on progress reports. The congress provides 
an opportunity to discuss essential working areas for improving heat pump 
performance, combination with other energy sources, or optimised use in 
the buildings or industrial sectors.

Currently, some of the main development studies in France are: 

•	 Micro-channel evaporators for carbon dioxide heat pumps, carried out 
by CEA

	 This technology is well-suited to CO2 transcritical heat pumps in particular, 
because of such heat pumps’ high working pressure. CEA has built a prototype, 
which has utilised the results of tests that have been carried out since 2006 in the 
dedicated micro-channel CO2 evaporation test bench, to deliver a good design of 
evaporator in the CO2 heat pump.

•	 A horizontal geothermal heat exchanger model optimised for short cy-
cle heat pump operation has been constructed by BRGM. In a low-heat-
demand building, the heat pump operating time is short compared to the average 
dwell time of the fluid in the geothermal heat exchanger. The BRGM experimen-
tal platform investigates the development and validity of new superficial geother-
mal exchanger models (horizontal, vertical and compact). 

•	 An ammonia/water absorption machine: modelling, design, characteri-
sation and optimisation carried out by CEA. Development of an absorp-
tion machine based on thermodynamic cycle modelling for the design of different 
components. 

 
ADEME (the Environment and Energy Management Agency) and its Re-
newable Energy Department will support INPAC in 2013 in the establish-
ment of a national research program for the heat pump technology. Identi-
fication of the main advances in heat pump research will provide valuable 
information to identify areas in which national research is needed, so that 
ADEME can formulate the goals and contents of a research program. Some 
of the main priorities in France include:
- The problem of the consumption peaks in the French electricity network: 
how can heat pumps help to balance production and demand, or help in 
peak shaving?
- The construction of a high-temperature/high-capacity heat pump for 
waste heat recovery in industry.

David Canal 
ADEME 
(Environment & Energy Management Agency)
France
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Heat Pump Programme News

IEA Heat 
Pump  
Programme 
News  

Denmark joins HPP!
The Heat Pump Programme is very 
happy to welcome Denmark as our 
latest member country!

The Heat Pump Programme now has 
15 member countries. As a member 
country, all Danish people can now 
access our full newsletters free of 
charge. Organisations, such as indus-
try, research institutes and universi-
ties in Denmark, can also join current 
Annexes or start new ones.
Once again, we welcome Denmark in 
the HPP!

IEA Heat Pump 
Conference 2014: 
Address from the 
HPP Chairman
As the chairman of the International 
Energy Agency Heat Pump Pro-
gramme, it is my great pleasure to 
invite you at the 2013 International 
Heat Pump Conference that will be 
held in Montreal, Canada. 
This conference will be the 11th in a 
series of triennial conferences on heat 
pumping technologies, organized 
under the auspices of the IEA Heat 
Pump Programme (HPP). Previous 
conferences were held in Graz, Aus-
tria (1984), Orlando, Florida, USA 
(1987), Tokyo, Japan (1990), Maas-
tricht, Netherlands (1993), Toronto, 
Canada (1996), Berlin, Germany 
(1999), Beijing, China (2002), Las 
Vegas, Nevada, USA (2005), Zürich, 
Switzerland (2008), and Tokyo, Japan 
(2011). This event aims at providing 
the most recent developments as well 
as offering a forum for exchanging 
about heat pumping technologies in 
the whole innovation chain. 
In addition to the conference several 
workshops will take place to present 
the work performed under the An-

nexes, the international collaborative 
projects managed by the Heat Pump 
Programme.  Also, the prestigious 
Ritter von Rittinger awards will be 
given. These awards recognize de-
serving individuals or teams that 
have distinguished themselves in the 
area of heat pumping technologies. 
The potential of heat pumps to val-
orize renewable energy, coming 
from the air, the ground, the sun or 
waste heat give them high efficien-
cies and make them technologies of 
choice. In the current energy and en-
vironmental contexts, they are una-
voidable options to provide energy 
savings and reduce GHG emissions 
for heating, cooling and refrigeration 
applications. 
I look forward to meeting you in 
Montreal for this event!

Sophie Hosatte
IEA Heat Pump Programme Chair-
man
 

Call for papers to 
11th IEA HP  
Conference
The call for papers is now open! Sub-
mit your paper for the 11th Interna-
tional Energy Agency Heat Pump 
Conference before April 15, 2013.
This Conference will be an excellent 
opportunity for heat pump stake-
holders from all over the world to 
meet and discuss the current state 
of the heat pump industry. Research 
and development activities, policies, 
environmental issues are commons 
themes which will also lead to many 
discussions about the industry’s fu-
ture.

More than 200 addresses, keynote 
presentations and papers are usu-
ally presented during the IEA Heat 
Pump Conferences with participants 
from over 25 countries.

Abstracts (200-300 words max.) must 
be submitted through the conference 
website by April 15, 2013: 
http://www.iea-hpc2014.org/  
Submitted abstracts will be analyzed 
by members of the international or-
ganizing committee to ensure pres-
entations will stimulate discussions, 
complement invited papers and pro-
vide regional balance. Authors will 
be advised of acceptance by August 
31st, 2013. Full papers will be re-
quired by January 31 2014.

The CGC, Canadian Geo Exchange 
Coalition, is the host organization 
for the International Energy Agency 
Heat Pump Conference 2014 which 
will be held downtown Montréal 
(Québec, Canada) on May 13-15, 
2014 at the Fairmont Hotel - The 
Queen Elizabeth.

http://www.iea-hpc2014.org/
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Heat pump news

General

Energy groups share 
tips on best  
practices for better 
statistics
Representatives of twenty organi-
sations that track energy statistics 
shared how they are using newly 
agreed-upon definitions of energy 
products and flows when they gath-
ered last week at the IEA for the sixth 
meeting of the InterEnerStat initia-
tive. InterEnerStat, or International 
Energy Statistics, was launched in 
2005 to increase international co-op-
eration on energy statistics.
Source: http://www.iea.org

ments by that date. Manufacturers 
also may elect to have their eligible 
products certified to the Version 2.0 
requirements immediately.
Source: http://www.ahrinet.org, Octo-
ber 25, 2012
Specifications: http://newsmanager.
commpartners.com

Policy 

AHRI meets with  
Canadian  
counterpart to  
discuss standards
AHRI meets with Canadian counter-
part to discuss standards 
The AHRI of US and the Heating, 
Refrigeration, and Air Conditioning 
Institute of Canada (HRAI) held one 
in a series of meetings on October 1 
to provide cross-border coordina-
tion on several policy and technical 
issues, and to prepare for a meeting 
with the Canadian Standards Asso-
ciation (CSA). 

A major topic of discussion was the 
divergence of U.S. and Canadian 
testing and rating standards. The 
divergence raises questions about 
future recognition of AHRI Certified 
products in Canada, and about the 
cost to manufacturers of additional 
testing in Canada. Both agreed this 
is an un-healthy trend and needs to 
continue to be addressed with CSA 
and Natural Resources Canada (NR-
Can). 
Source: http://www.ahrinet.org,  
October 18, 2012

EPA issues final  
version of residential 
water heaters  
specification
The US Environmental Protection 
Agency (EPA) has issued the final 
Version 2.0 specifications for the EN-
ERGY STAR Program for residential 
water heaters. A major change in the 
new version is the addition of re-
quirements for “Light Duty EPACT-
Covered Gas Water Heaters” which 
covers gas storage water heaters (20 
and 100 gallons) with input rates 
between 75,000 to 100,000 Btu per 
hour. The Version 2.0 specifications 
become effective on July 1, 2013, 
meaning any water heater within the 
scope of this document that is manu-
factured and labeled as ENERGY 
STAR must meet Version 2.0 require-

http://www.iea.org/newsroomandevents/news/2012/december/name%2C34368%2Cen.html
http://www.ahrinet.org/ahri%2Bupdate_%2Boctober%2B2012.aspx
http://newsmanager.commpartners.com/ahri/downloads/October%202012/ENERGY%20STAR%20Water%20Heaters%20V2%200%20Final%20Specification2.pdf
http://newsmanager.commpartners.com/ahri/downloads/October%202012/ENERGY%20STAR%20Water%20Heaters%20V2%200%20Final%20Specification2.pdf
http://www.ahrinet.org/ahri%2Bupdate_%2Boctober%2B2012.aspx
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Heat pump news

Working  
fluids 
Vietnam gets  
support to phase out 
ozone-depleting  
substances
World Bank approved a US$9.76 mil-
lion grant from the Multilateral Fund 
for the Implementation of the Mon-
treal Protocol to support Vietnam’s 
efforts in phasing-out hydrochloro-
fluorocarbons (HCFCs) between 
January 1, 2013 and January 1, 2015. 
This initiative builds on an existing 
program in addressing other ozone-
depleting substances. 

Designed to help Vietnam reduce its 
consumption of HCFCs in the polyu-
rethane (PU) foam sector, the Viet-
nam HCFC Phase-out Project Stage I 
will introduce the most current tech-
nologies to phase out about 1,275 
metric tons of HCFC-141b in 12 large 
foam production enterprises; and 
supports policies and regulations 
and technical assistance activities to 
curb HCFCs consumption.
Source: http://www.worldbank.org

British Refrigeration 
Association issues 
guide to flammable 
refrigerants
A guide to flammable refrigerants, 
prepared by Cool Concerns Ltd 
at the request of the Council of the 
British Refrigeration Association, 
seeks to provide impartial informa-
tion about the flammability issues 
associated with hydrocarbons and 
flammable HFC refrigerants to end 
users, specifiers, building owners, 
manufacturers and contractors. The 
publication, covering the use of flam-
mable refrigerants in new, specially 
designed systems, is an introduction 
to flammable refrigerants and sign-
posts where interested parties can 
obtain more detailed information.
The guide can be downloaded from 
http://www.feta.co.uk

German car manu-
facturers told to  
respect European 
law
The German government is lining up 
against its car manufacturers who 
are considering defying the MAC 
directive by refusing to move away 
from the refrigerant R134a. Dr Lutz 
Knopek of the liberal Free Demo-
cratic Party (FDP) and member of the 
German parliament’s environment 
committee, has backed calls from 
Germany’s Federal Motor Vehicle 
Office to respect the European law.
Following its own crash tests with 
the proposed replacement R1234yf, 
Daimler had indicated that it would 
continue with R134a on safety 
grounds. Some other German car 
manufacturers were also reported to 
be concerned about the flammabil-
ity of 1234yf but Knopek pointed out 
that the law was clear that all vehicle 
manufacturers were under obliga-
tion to use only low GWP refriger-
ants.
Source: http://www.acr-news.com

CO2 as automotive 
refrigerant: SAE 
offers collaboration
In response to a recent press state-
ment from Germany that “CO2 is the 
right refrigerant,” SAE International 
President Frank O. Klegon invites all 
automobile manufacturers to join in 
an industry collaborative effort to 
fully evaluate the technical aspects 
of the use of CO2 as an automotive 
air conditioning refrigerant.
Source: http://www.sae.org

Markets

Turnaround of  
market for gas-
engine driven heat 
pumps in Japan
After having declined steadily be-
tween 2006 and 2010, Japan’s market 
for gas-engine driven heat pumps 
showed 26 % growth in 2011, com-
pared with 2010. Japan has experi-
enced electricity shortages since the 
earthquake, tsunami and nuclear 
crisis last year, and this has sparked 
new interest in gas-fired systems, 
including air-conditioning systems, 
which consume less electricity than 
electrically driven systems. 
Source: JARN, August 25, 2012

High-efficiency 
boilers: increased 
consumer interest
The new residential boiler efficiency 
standards went into effect in Septem-
ber, with gas-fired hot water boilers 
now having to be a minimum of 82 
percent AFUE (Annual Fuel Utiliza-
tion Efficiency). Other changes in-
clude elimination of a standing pilot. 
Many in the industry are welcoming 
these modifications, noting that sales 
of higher efficiency boilers have been 
trending up, so homeowners are al-
ready expressing interest in better 
efficiency.
Source: http://www.achrnews.com

ENERGY STAR: 
“Most Efficient” 
criteria released
US EPA recently issued the final cri-
teria for ENERGY STAR Most Effi-
cient 2013. For a product to qualify 
for Most Efficient, it must be certi-
fied as ENERGY STAR by an EPA-
recognized certification body, such 
as AHRI, and meet certain require-
ments.  
Source: http://www.ahrinet.org , No-
vember 29, 2012

http://www.worldbank.org/en/news/2012/11/14/vietnam-gets-funding-support-to-phase-out-ozone-depleting-substances
http://www.feta.co.uk/uploaded_images/files/BRA%20Guide%20to%20Flammable%20Refrigerants%20-%20Issue%201%20-%20Oct%2012.pdf
http://www.acr-news.com/news/news.asp%3Fid%3D3110
http://www.sae.org/servlets/pressRoom%3FOBJECT_TYPE%3DPressReleases%26PAGE%3DshowRelease%26RELEASE_ID%3D1925
http://www.achrnews.com/articles/121195-consumers-show-interest-in-high-efficiency-boilers
http://www.ahrinet.org/ahri%2Bupdate_%2Bnovember%2B2012.aspx
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Heat pump news

Europe’s smart home 
market is growing
Europe’s smart home market is still 
a niche market, despite the continu-
ous development over the past ten 
and more years, but there is growing 
interest with an upward trend seen 
in the market size, a new study from 
British building environment mar-
ket intelligence provider BSRIA has 
found. 
Home control can be traced back to 
the 1980s with controls on electrical 
equipment. The smart - or intelligent 
- home has been in development for 
over 10 years, but awareness by con-
sumers of smart home products and 
systems remains low. However, in 
the last year, more people from the 
industry have started talking about 
the smart home, due to the interest 
in energy conservation in the home.
Source: http://www.bsria.co.uk

http://www.bsria.co.uk/news/europes-smart-home-market-highly-concentrated-but-growing/


9
IEA Heat Pump Centre Newsletter	 Volume 30 - No. 4/2012	 www.heatpumpcentre.org

Market Report

The Emerging Canadian Heat Pump Market
Denis Tanguay, Canada

Introduction
The market for heat pumps has never 
really taken off in Canada. In the res-
idential sector, heat pumps account 
for less than 3 per cent of heating 
equipment. Although we currently 
do not have statistics in this regards, 
the proportion is likely not much 
bigger in the commercial and institu-
tional sectors. There are a number of 
reasons for this. 

Canada has traditionally been very 
well endowed in energy sources 
of all kinds: hydro, oil, natural gas, 

nuclear, wood, to name a few. The 
wind and solar industries are also 
emerging in many parts of the coun-
try as well as biomass for electricity 
generation at a larger scale. In such 
a wealthy energy environment, with 
close to world record low energy 
prices, the efficiency advantage pro-
vided by heat pumps has never been 
a huge concern for Canadians.

Constitutional  
framework
Under the Canadian Constitution, 
energy production and distribution 
is of provincial jurisdiction. Canada 
is also a heating dominant country 
so the choice of fuel for heating – not 
electric cooling – dictates most of the 
heating equipment stock. Finally, 
energy resources endowment, on a 
provincial basis, is yet another im-
portant factor influencing the selec-
tion of heating equipment.

As we see in charts 1 and 21, the type 
of heating equipment varies enor-
mously from one province to anoth-
er. In Alberta and Saskatchewan for 
example, huge natural gas resources 
are reflected in heating equipment 
stock. In Québec, with large hydro-

electric production and very cheap 
electricity, electric resistance systems 
dominate the market place through-
out the period.

With this in mind, it is very difficult 
to establish one national energy poli-
cy that would work for all provinces. 
Although the federal government 
may get involved in the promotion 
of renewable energy, at the end of 
the day, each provincial government 
takes its own decision according to 
its priorities.

Central government can play a piv-
otal role in terms of standards de-
velopment by developing national 
standards for energy efficiency. But 
once again, each province has the 
freedom to adopt these standards or 
not. To make things even more com-
plicated, the federal government is 
responsible for international trade is-
sues as well as interprovincial trade 
issues. For example, the importation 
of heat pumps in Canada must fol-
low the Canadian Energy Efficiency 
Regulation. Heat pump efficiency 
standards are therefore set by the 
federal government.

Canada is endowed with abundant 
energy sources and is one of the most 
energy intensive countries in the 
world. This explains some historical 
choices for heating equipment. How-
ever, as the energy transport and dis-
tribution infrastructures are in need 
of major investments over the next 
decades, energy prices will increase 
consequently. Customers will have 
to explore new options for heating 
and cooling services. From the cur-
rent low penetration rate (less than 
10 %) heat pumps will likely play an 
increasingly important role in the 
future.
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Market Report

However, a Canadian manufacturer 
located in any one of the provinces 
will not be subject to the Canadian 
Energy Efficiency Regulation as long 
as its products are only sold within 
the province.

Market and policy 
challenges
Let’s take an example to see the ef-
fects of these issues on heat pump 
promotion. In the past three years 
in the province of Ontario, electric-
ity prices increased dramatically 
from about 12 cents / kWh to over  
22 cents  /  kWh (note: Canadian 
cents; at the moment approximate-
ly equal to US cents). There are a 
number of reasons for this which 
are very specific to the province. At 
the same time, in the neighbouring 
province of Québec, thanks to its 
huge endowment in hydroelectric 
power, electricity prices are around  
8 cents / kWh. Additionally, both 
provinces have essentially no natu-
ral gas resources but can count on 
a very developed pipeline network 
which can bring gas from anywhere 
in North America. Aside from trans-
portation and distribution charges, 
the price of natural gas itself is more 
or less the same in both provinces. 
In the past four years, natural gas 
prices have declined by about 70 % 
throughout the continent and now 
stand at historical lows. Some ex-

perts predict that relative energy 
prices will be favourable to natural 
gas for another ten years.

Four years ago, in the province of 
Ontario, the choice of a ground 
source heat pump for a residential 
application made a lot of economic 
sense when compared to natural gas. 
Today, four years later, even consid-
ering the high SCOP of GSHP, the 
business case is in favour of natural 
gas. The price difference between the 
two systems is too high to be recov-
ered by expected savings over the 
lifetime of the equipment. 

Some argue that if cooling loads are 
considered, the GSHP option would 
still be an option. Not quite so for res-
idential. In most cases, heating loads 
are way more important than cooling 
loads. Therefore, the increased use of 
electricity to run the GSHP for both 
heating and cooling would still cost 
more than the natural gas option for 
heating and a window air condition-
er. In the meantime in Québec, be-
cause relative energy prices are still 
somewhat favourable to electricity, 
heat pump options (whether ground 
source or air source) can be promot-
ed and implemented more easily.

However, we are then faced with an-
other set of constraints. To promote 
efficiency in Québec, the govern-
ment could provide direct financial 

assistance for the installation of heat 
pumps. This can also be done under 
the leadership of the electric utility, 
Hydro-Québec, which holds a mo-
nopoly over electricity distribution 
within the province. To promote 
heat pumps, however, the electric 
distributor needs to go before the 
Québec Public Utilities Board and 
get any program approved under the 
provision than the program meets 
the requirements of Total Resources 
Cost Test. Currently, the distributor 
claims that high free ridership rates 
make the promotion of heat pumps 
through financial assistance pro-
grams uneconomical.

Meanwhile, the Government of 
Québec has a policy of promoting 
renewable energy, as well as an en-
ergy efficiency policy. As such, they 
provide financial assistance for the 
installation of heat pumps but only 
in retrofit applications and only for 
customers who are currently heating 
with any fuel but natural gas or elec-
tricity. The government chose not to 
extend its financial assistance pro-
gram to areas and technologies that 
are otherwise supported by energy 
efficiency program from natural gas 
or electricity distributors. This com-
plicated reality found in each Cana-
dian province, makes it extremely 
difficult to put in place a national 
scheme to promote heat pumps.
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Market Report

Canada is a long standing contender 
to be one of the most energy intensive 
nations in the world. Canadians are 
just starting to realize how they have 
been blessed with cheap energy for 
generations. But the paradigms are 
changing and the economic reality 
of resource depletion combined with 
rising cost to maintain and expand 
energy transportation and distribu-
tion networks are having a signifi-
cant impact on energy consumers. 
It is estimated that over $400 billion 
will be required in the next 20 years 
just to upgrade the existing electric-
ity transportation and distribution 
infrastructure in Canada. Regardless 
of low energy prices, the rising costs 
of infrastructure alone are leading to 
continuous increases in overall en-
ergy costs.

In this infrastructure discussion, Ca-
nadian municipalities and provinces 
are only beginning to adopt district 
energy. The discussions around this 
topic curiously validate ambient-
temperature alongside high tem-
perature systems, leading to a bright 
possibility for heat pump technol-
ogy. Additionally, large office build-
ings with cooling dominant loads 
and at-times complex zone controls 
each running with electricity provide 
markets openings for sophisticated 
professional suppliers and contrac-
tors.

It is in this context that there is a 
clear future for heat pumps, even 
in a country such as Canada, rich in 
energy infrastructure and supply of 
all sorts. The reality is catching up. 
The situation is particularly impor-
tant in the commercial and industrial 
sectors where all costs of doing busi-
ness are important, including energy 
spending. Differences in heating 
and cooling loads from one building 
to another and the varying cost of 
equipment including the space need-
ed for mechanical rooms are other 
factors that could make the increased 
use of heat pumps economical. 

Conclusions
The next step for Canada is to edu-
cate decision makers to the advan-
tages of adapting heat pumping 
technologies. The role of heat pumps 
in increasing the value of energy 
services (heating and cooling) is 
clearly misunderstood in Canada. 
We are used to thinking about large 
scale centralized energy production 
facilities located at great distance 
from consumption areas rather than 
smaller scale, decentralized or dy-
namic systems where heat pumps 
can play a key role in moving energy 
around. The discussion about inte-
grated community energy solutions 
and recovering heat from industrial 
processes and from sewage is only 
now beginning for example.

Canada has a relatively underdevel-
oped heat pump market. While this 
may be seen as negative, it should 
rather be seen as a huge opportunity 
for the technology. The low penetra-
tion rates for the technology means 
there is a near pristine market of mil-
lions of potential customers who will 
increasingly be interested in heat 
pump options.

References
[1] 	Natural Resources Canada, Of-

fice of Energy Efficiency. Histori-
cal Database, November 2011. 
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IEA HPP Annexes, ongoing

IEA HPP /IETS Annex 
35 / 13 
Application of Indus-
trial Heat Pumps
The Annex 35 / 13, a joint venture of 
the IEA Implementing Agreements 
“Industrial Energy-related Technolo-
gies and Systems” (IETS) and “Heat 
Pump Programme” (HPP) organ-
ized  its  annex meeting on Octo-
ber 10, 2012  in connection with the 
Chillventa  - International Trade Fair 
for Refrigeration, Air Conditioning,
Ventilation and Heat Pumps – and 
the IEA HPP Symposium at the Exhi-
bition Centre Nuremberg/Germany. 
The Annex meeting was attended by 
15 participants from 9 member coun-
tries.

The work of the Annex is still con-
centrated on Task 2 “Modeling cal-
culation and economic models”, to 
analyse and appraise the possible 
contribution of heat pumps to ener-
gy efficiency and reduction of green-
house gas emissions in industrial 
processes.

Four IZW notes were provided:
•	01/2011  Analysis of the Annex 21 

IHP Screening Program 
•	02/2011  Upgrade of the Annex 21 

Screening program
•	11/2012  Some thoughts regarding 

Annex 35 /13 Task 2 report 
•	12/2012 Integration of heat pumps 

into chemical processes: An out-
line of theoretical methods.

At the discussion it has been stated 
that the Annex 21 Screening program 
has to be updated, in particular the 
data base, as the data are too old and 
in many cases not longer relevant. 
The Swedish experts in charge of the 
Annex 21 screening program stated 
that in the present annex the re-
sources are not available to gather all 
the new data needed. Therefore, for 
Task 2, this has to be done in another 
way, which is still in progress.
It was decided to ask the ExCo for 
an extension of the Annex 35/13 for 
one year up to the 30 April 2014. The 
ExCo agreed to the extension with 
the requirement for a working plan 
for this extension.			 
		
Contact: Hans-Jürgen Laue
Information Centre on Heat Pumps 
and Refrigeration, IZW. e.V
laue.izw@t-online.de

IEA HPP Annex 36 
Quality Installation / 
Quality Maintenance 
Sensitivity Studies
Annex 36 is evaluating how installa-
tion and/or maintenance deficiencies 
cause heat pumps to perform ineffi-
ciently (i.e., decreased efficiency and/
or capacity).  Also under investiga-
tion are the extent that operational 
deviations are significant, whether 
the deviations (when combined) 
have an additive effect on heat pump 
performance, and whether some 
deviations (among various country-
specific equipment types and loca-
tions) have greater impact than oth-
ers.

The participants held the 2nd working 
meeting of the Annex at the National 
Institute of Standards & Technology 
(NIST, Gaithersburg, MD, USA) on 
24-25 September, 2012.  Day 1 was 
devoted to a number of presentations 
from US industry spokespersons on 
market forces and trends, from a US 
DOE spokesperson on current heat 
pump R&D priorities, and an over-
view of NIST and its R&D activities 
from Piotr Domanski.  The industry 
presentations included summaries 
of HVAC installation issues from the 
perspective of practicing contractors, 
along with summaries of the US heat 
pump contractor accreditation pro-
gram, the Air-Conditioning, Heat-
ing, and Refrigeration Institute’s 
(AHRI) heat pump equipment cer-
tification program, and HVAC tech-

Annexes,  
ongoing

Implementation of heat pumps in industrial 
processes 
Source: DTI Denmark / EdF R&D France

The status of Task 2 has been dis-
cussed at a workshop “Application 
of industrial heat pumps”, organized 
and led by Roger Nordman directly 
before the annex meeting on October 
10, 2012 in Nuremberg.

IZW e.V. as operating agent of the 
Annex has analyzed in detail Task 2. 

Annex 36 September 2012 meeting participants: front row, left to right – Kerry Norton 
(British Consulate office, Atlanta; UK), Kristin Larsson (SP; Sweden), Jean-Marc Lebreton 
(EdF; France); back row, left to right – Vance Payne (NIST; US), Van Baxter (ORNL; US), 
Piotr Domanski (NIST; US) Jan-Erik Nowacki (KTH/SVEP; Sweden), Hugh Henderson 
(CDH Energy; US), and Glenn Hourahan (ACCA; US).
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IEA HPP Annexes, ongoing

nician training/certification through 
the North American Technician Ex-
cellence (NATE) program. Tours of 
two local residential ground-source 
heat pump installations and of the 
recently completed NIST net zero 
energy residential test facility (NZ-
ERTF) were included as well.  Day 
2 was devoted to presentations of 
work progress from each participant 
and to discussion of the final report 
preparation schedule.  It was agreed 
that each participant would provide 
draft country reports (with executive 
summary) to the OA by 1 Sept 2013.  
The OA team will then assemble the 
reports into a rough draft final An-
nex report and transmit to the partic-
ipants by the 3rd or 4th week of Sept 
2013 for overall review.  

An interim web meeting is planned 
for March/April 2013.  A final work-
ing meeting is planned for October 
2013 at EdF in France and will be pri-
marily devoted to summarizing final 
results and finalizing the Annex re-
port.  The Annex is scheduled to run 
through November 2013.    

Austria is participating in the annex 
as an observer. The operating agent 
at SP (Sweden) has been changed in 
the project: Pia Tiljander has been re-
placed by Marcus Olsson.

In the project, a template has been 
produced of what should be reported 
for each heat pump. Moreover, the 
limit criterium for a good heat pump 
have been decided: for GSHPs, the 
SPF should be at least 3.8 and for 
ASHPs at least 3.0. The criteria for 
good quality of field measurements 
have been determined, as well as im-
portant parameters for assured qual-
ity. Calculations of energy savings 
and CO2 reduction are on-going. The 
calculations of CO2 reductions are 
based on comparisons with the heat 
source that was replaced by the heat 
pump or the probable alternative to 
the heat pump in new productions.

The number of heat pumps included 
from each country will be 15 in Swit-
zerland, 3 from Sweden and 2-4 from 
the UK. The number of heat pumps 
from Norway remains to be decided.

Contact: Marcus Olsson, marcus.ols-
son@sp.se

IEA HPP Annex 38 
Solar and Heat Pump 
Systems
The combined SHC Task 44 and HPP 
Annex 38 called “Solar and heat pump 

systems” is running its 3rd year out of 
the 4 foreseen.

The objective of this Annex is to ana-
lyze and compare the most common 
and promising combinations of solar 
and heat pumps for a single family 
house.

One achievement of 2012 was to gath-
er the first monitoring results of sys-
tems in the field in several countries, 
and to analyze first simulation results 
with validated models for those teams 
who have reached this point.
Field results show that systems with 
ice storage recharged by solar during 
winter sunny days can perform quite 
well in terms of annual performance 
factor. Simulation of this type of sys-
tem is underway and will deliver sen-
sitivity analyses for all main factors.
Another achievement is a common 
definition of important seasonal 
performance factors (SPF) to be con-
sidered when comparing different 
systems of heat pumps combined 
with solar energy. All various sys-
tem boundaries have been defined 
and SPF can then be calculated for 
each boundary. Environmental fac-
tors have also been defined in terms 
of a primary energy ratio and global 
warming potential effect. A report on 
these aspects is available.
http://www.iea-shc.org/task44 

Contact: Jean-Christophe Hadorn, 
jchadorn@baseconsultants.com

NIST NZERTF – photo Piotr Domanski, NIST

Contact: Glenn C. Hourahan, Glenn.
Hourahan@acca.org

IEA HPP Annex 37
Demonstration of field measure-
ments on heat pump systems in 
buildings – good examples with 
modern technology

The aim of the project is to demon-
strate and disseminate the economic, 
environmental and energy saving 
potential of heat pumping technol-
ogy. The focus will be on modern 
technology, and results from meas-
urements on good examples will be 
used to calculate energy savings and 
CO2 reductions. The results will be 
presented on the HPC website.

The project partners are Sweden, 
Switzerland, the United Kingdom 
and the newest partner Norway. The “square view” representation of a solar and heat pump system as developed within Annex 

38 can also be used to show energy flows in a monitored system out of an Excel table of data.

http://www.iea-shc.org/task44 
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IEA HPP Annex 40 
Heat pump concepts 
for Nearly Zero 
Energy Buildings
The IEA HPP Annex 40 dealing with 
heat pump concepts for Nearly Zero 
Energy Buildings (NZEB) was started 
in July 2012 with a Kick-off meeting 
in Rapperswil, Switzerland, where 
participants of the countries BE, CA, 
CH, DE, FR, FI, JP and SE attended. 
Meanwhile, the countries CH, NO, 
NL, JP, SE, US declared their definite 
participation in the Annex 40, further 
countries like AT, CA, DE, DK, FR, FI 
and KR also have interest in partici-
pation.
The Annex work has been structured 
in four tasks: Task 1 is dedicated to 
a state-of-the-art survey of building 
technology concepts installed in pres-
ently built NZEB.
In Task 2, detailed analysis and opti-
mization of promising concepts are to 
be performed by system comparison 
and simulations, considering the sys-
tem performance and cost as well as 
design and control issues. In parallel, 
in Task 3, a further development of 
system technology and field monitor-
ing of NZEB technologies is to be ac-
complished.
Task 4 is dedicated to storage options 
for electricity and heat to enhance 
load match and interaction with en-
ergy grids, enabling thereby options 
for smart operation by enhanced IC-
Technologies. These aspects will be-
come important with a broad intro-
duction of NZEB. 
Presently, countries, who already de-
clared their participation, are work-
ing on the state-of-the-art analysis in 
Task 1.

Contact: Carsten Wemhöner, carsten.
wemhoener@hsr.ch

IEA HPP Annex 40 
Kick-off meeting in July 
2012 at HSR Rapperswil, 
Switzerland

IEA HPP Annexes, ongoing

IEA HPP Annex 41 
Cold Climate Heat 
Pumps
Heat pump technology provides a 
significant potential for CO2 emis-
sions reduction. Annex 41 will revisit 
research and development work in 
different countries to examine tech-
nology improvements leading to 
successful heat pump experience 
in cold regions.  The primary focus 
is on electrically driven air-to-air or 
air-to-water air-source heat pumps 
(ASHP), with air or hydronic heating 
systems, since these products suffer 
severe loss of heating capacity and 
efficiency at lower outdoor tempera-
tures. Thermally activated (engine-
driven, absorption, etc.) ASHPs and 
ground-source heat pumps (GSHP) 
may also be included in individual 
country contributions if desired.  The 
main technical objective is to identi-
fy solutions leading to ASHPs with 
heating SPF ≥ 2.63 W/W, recognized 
as a renewable technology in the EU. 
The main outcome of this Annex is 
expected to be information-sharing 
on viable means to improve ASHP 
performance under cold (≤ -7°C) am-
bient temperatures. 

A 2nd organizing meeting was held 
on October 10, 2012 in Nürnberg, 
Germany with representatives from 
Canada, Japan, and the US attend-
ing.  Summaries of planned Annex 
contributions were presented by 
representatives from Canada (Natu-
ral Resources Canada), the Japanese 
Annex 41 national team (represented 
by Prof. Saito of Waseda University), 
and the US team (Purdue University 
and Oak Ridge National Laboratory).  
Currently Japan and the US (OA) are 

officially participating in this Annex. 
Canada is seeking funding for a na-
tional project; they will join when 
funding is received. In Nürnberg as 
well, Austria announced that they 
have submitted a project for fund-
ing and feel that chances were very 
good that it would be approved and 
Austria would join the Annex in ear-
ly 2013.  The Annex remains open to 
new members so other HPP member 
countries are strongly encouraged to 
join.  

The Annex officially began in July 
2012 and is expected to run through 
September 2015.  A 1st working 
meeting is planned to be held in the 
US in mid-2013 with a 2nd meeting 
and open workshop planned for 
May 2014 at the 11th IEA Heat Pump 
conference in Montreal.  The final 

Diagram of two-stage (scroll+rotary) 
compressor – Diagram courtesy of 
Mitsubishi Heavy Industries, Japan

Laboratory prototype test system at Purdue 
University – Photo courtesy of Prof Eckhard 
Groll, Purdue University
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IEA HPP Annexes, ongoing

Annex meeting is planned to be held 
in Japan in August 2015 in conjunc-
tion with the next IIR International 
Congress of Refrigeration.

Contact: Van D. Baxter, baxtervd@
ornl.gov

IEA HPP Annex 42 
Heat Pumps in Smart 
Grids
After discussing this item as a poten-
tial subject for an Annex in fall 2011, 
the Legal Text was further developed 
in close cooperation between the IEA 
Heat Pump Centre in Sweden and 
the undersigned during summer 
2012. Initial presentations at the HPP 
Symposium in Nurnberg in October 
2012 about,  at that time, the ‘Pro-
posed Annex’ were received very 
well by delegates of  the member 
states within the HPP. 

During the National Teams’ meeting, 
the member states gave their input 
for further detailing and elaboration 
of the Legal Text. The conclusion 
at the end of this meeting was that 
more or less ‘a full house’ of member 
states intended to join and support 
the Annex.

At the ExCo meeting in November 
in London, a final presentation and 
brief discussion of the proposed An-
nex led to a clear positive vote by the 
ExCo delegates. Commitment to the 
Annex 42 was expressed by, amongst 
others, Sweden, USA, Korea, Fin-
land, Germany, The Netherlands, 
and Austria. Several other member 
states consider participating in this 
Annex 42 in due course as well.
Due to the upcoming new year, with 
the new budgets, this might take 
somewhat more time.

Status of activities:
•	Template notification letters have 

been sent to the member states in 
which they can officially confirm 
their participation to the IEA office 
in Paris, HPP and the Operating 
Agent.

•	The first version of a planning 
scheme is being drafted.

•	An online project management 
tool in ActiveCollab is equipped 
to enable all participants from all 
over the world to cooperate within 
one single online project manage-
ment environment. 

•	The first meeting of the Annex 42 
project group is foreseen in March 
(During ISH 2013 in Frankfurt) or 
May 2013 (Parallel to EHPA Gener-
al Assembly in Brussels), depend-
ing on the progress in the initial 
stages.

Contact:
Peter Wagener, Business Develop-
ment Holland
wagener@bdho.nl

Ongoing Annexes
Bold text indicates Operating Agent. ** Participant of IEA IETS or IEA SHC

Annex 34 
Thermally Driven Heat Pumps for 
Heating and Cooling 34 AT, CA, CH, DE, FR, IT, NO, UK 

US

Annex 35 
Application of Industrial Heat Pumps 
(together with Task XIII of “Industrial 
Energy-Related Technologies and 
Systems” (IEA IETS))

35 AT, CA, DK, FR, DE, JP, NL, KR, 
SE

Annex 36 
Quality Installation/Quality Maintenance
Sensitivity Studies 36 FR, SE, UK, US

Annex 37 
Demonstration of field measurements of 
heat pump systems in buildings – 
Good examples with modern technology 37 CH, NO, SE, UK

Annex 38 
Solar and Heat Pump Systems 38 AT**, BE**, CA**, CH, DE, DK**, 

ES**, FI, FR**, IT**, UK

Annex 39 
A common method for testing and 
rating of residential HP and AC annual/
seasonal performance 39 AT, CH, DE, FI, FR, JP, KR, NL, 

SE, US

Annex 40 
Heat pump concepts for Nearly Zero 
Energy Buildings 40 CA, CH, FR, NL, NO, JP, US

Annex 41 
Cold climate heat pumps 41 CA, JP, US

IEA Heat Pump Programme participating countries: Austria (AT), Canada (CA), Denmark (DK), France (FR),  
Finland (FI), Germany (DE), Japan (JP), The Netherlands (NL), Italy (IT), Norway (NO), South Korea (KR), 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.
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Topical article

China Building Energy Efficiency Technology 
Roadmap

Xu Wei, China 

Background of  
Chinese building en-
ergy efficiency work
From 1989 until 2011, China’s average 
annual GDP growth was more than 
9 %. From 1978, the urbanisation rate 
has increased from 18 % at a rate of 
one percent per year, and has reached 
over 50 % by 2011. The effect of these 
two factors is that more and more en-
ergy is used to achieve higher indoor 
air quality.

Starting from the 1980s, the national 
commitment to improving energy ef-
ficiency led to a long-term decline in 
energy intensity (energy use per unit 
of gross domestic product [GDP]) 
seen nowhere else. China has the po-
tential to become much more energy-
efficient, and the mandatory targets of 
the country’s Five-Year Plans (FYPs) 
provide guidelines for increasingly 
sophisticated measures.

The Ministry of Construction, now 
called the Ministry of Housing and 
Urban-Rural Development (MO-
HURD), has published the national 
Energy Conservation Design Stand-

Sustainability has long been a theme in Chinese energy policy. Already in the 1980s, national commitment to 
improving energy efficiency led to a long-term decline in energy intensity seen nowhere else. China has the po-
tential to become much more efficient, and the mandatory targets of the country’s Five-Year Plans (FYPs) pro-
vide guidelines for increasingly sophisticated measures.

With the rapid increase in the urbanisation rate, coupled with the country’s strong GDP growth, living stand-
ards have risen in parallel, with the result that energy consumption in the built environment has grown rapidly 
in recent years. Since 2006, government has enforced strong policies to promote energy efficiency in the built 
environment, with remarkable achievements in the 11th Five-Year Plan (2006-2010). 

The 12th FYP sets a target of reducing energy use per unit of GDP by 16 % in 2015, compared with 2010. A 
variety of programmes and regulations support this target. In 2012, the Ministry of Housing and Urban-Rural 
Development (MOHURD) promulgated the 12th Five-Year Building Energy Efficiency Plan, which covers the 
objective and all associated activities in the building sector.

This paper briefly describes the work that China has already done and will continue with in the building energy 
efficiency sector. 

ard for New Heating in Residential 
Buildings standard, which marked 
the beginning of China’s building 
energy efficiency work. A series of 
plans, policies, regulations and codes 
followed.

Achievements during 
the 11th Five-Year 
Plan (2006-2010)
General situation 
By the end of 2010, 95.4 % of new 
building work was complying with 
the building energy codes: 182 mil-

lion m2 of residential buildings in 
the northern part of China had been 
retrofitted with heat metering and 
energy efficiency improvements; 33 
000 large government office buildings 
and public buildings had completed 
building energy statistics, with 4850 
having undergone full energy audits,  
over 6000 building energy consump-
tion data records were open to the 
public, and 1500 buildings had in-
stalled on-line energy consumption 
monitoring.
City-level dynamic energy monitor-
ing had been started in nine pilot 

Year Policies, regulations, codes, standards Issuing authority 

1994 Building Energy Efficiency 9th Five-Year Plan and  
2010 Plan

Ministry of Construction

1999 Building Energy Efficiency Regulation in civil buildings Ministry of Construction

2005 Building Energy Efficiency Regulation in civil buildings 
- Revised

Ministry of Construction

2005 Design standard for energy efficiency of public 
buildings GB50189-2005

Ministry of Construction

2006 Evaluation standard for green building  
GB/T50378-2006

Ministry of Construction

2008 Energy Efficiency Regulation of Civil Buildings State Council

2008 Energy Efficiency Regulation of Institutional Buildings State Council

Table 1. Key building energy efficiency policies and regulations
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Year Policies, regulations, codes, standards Issuing authority 

1994 Building Energy Efficiency 9th Five-Year Plan and  
2010 Plan

Ministry of Construction

1999 Building Energy Efficiency Regulation in civil buildings Ministry of Construction

2005 Building Energy Efficiency Regulation in civil buildings 
- Revised

Ministry of Construction

2005 Design standard for energy efficiency of public 
buildings GB50189-2005

Ministry of Construction

2006 Evaluation standard for green building  
GB/T50378-2006

Ministry of Construction

2008 Energy Efficiency Regulation of Civil Buildings State Council

2008 Energy Efficiency Regulation of Institutional Buildings State Council

Topical article

provinces and cities and 72 energy-
saving campuses. 386 renewable en-
ergy demonstration projects and 210 
PV building integration projects had 
been finished.  Central government 
was promoting renewable energy uti-
lization in 47 cities and 98 towns, re-
sulting in 1.48 billion m2 of building 
floor space supplied by solar thermal 
energy, and 572 million m2 of build-
ing floor space supplied by ground-
source heat pumps. In rural areas, 
342 401 houses were retrofitted for 
increased energy efficiency, and more 
than 600 central solar showers had 
been built.

Technology R & D Programs
In the 11th Five-Year Plan, the central 
government supports a series of R&D 
projects in building energy efficiency 
and green building sector.

Government subsidies
To promote policy and set up demon-
stration projects, the Ministry of Fi-
nance and MOHURD have provided 
a total of 15.2 billion RMB (2.44 billion 
USD) to support the work of energy 
efficiency improvement in govern-
ment office buildings and large pub-
lic buildings, energy-efficient retrofit 
for existing residential buildings in 
China’s northern heating zone, dem-
onstration of renewable energy ap-
plication in buildings, and building-
integrated photovoltaic and city-level 
demonstrations of renewable energy 
application. In addition, local finance 
has also been given substantial sup-
port: according to incomplete statis-
tics, 6.9 billion RMB (1.11 billion USD) 
support was arranged by provincial 
government and 6.5 billion RMB (1.04 
billion USD) support was arranged by 
city-level government for building en-
ergy efficiency.

Energy-saving achievements
4.85 billion m2 of newly constructed 
buildings implement the building en-
ergy codes, saving 46 million tce (tons 
of coal equivalent). 182 million m2 of 
residential building in 15 northern 
provinces have had heating system 
retrofits, saving 2 million tce. Utili-
sation of solar thermal and ground 
source heat pumps, using renewable 
instead of regular energy, save 20 
million tce. With all the activities de-
scribed above in 2.1 and 2.3, the build-

ing sector has achieved 100 million 
tce of energy savings in the last five 
years.

Objective Implementation

Building energy codes compliance 95% 95.4%

Energy-efficient retrofit of existing 
residential buildings in China’s 
northern heating zone

150 million m2 182 million m2

Energy efficiency of government 
office buildings and large-scale public 
buildings

Kick-off for the 
work

33 000 building energy statistic

Renewable energy application* 200 pilot projects 386 demonstration projects and 210 PV 
building integration projects, 47 demo 
cities and 98 demo towns,

Table 2. Part of Objectives and achievements during 11th FYP of BEE

* in addition to the GSHP installations described above.

R&D program Leading organization

Research and demonstration of key technology 
on building energy efficiency 

China Academy of Building Research

Key technologies of modern architecture 
design and construction

China Academy of Building Research

Research and development of environmentally 
friendly building materials and products 

China Building Materials Academy

Research and demonstration of key technology 
on existing building retrofits

China Academy of Building Research

Research and demonstration of renewable 
energy building integration 

Centre of Science and Technology Centre. MOHURD

Table 3. R&D program in building energy efficiency and green building sector in the 11th 
Five-Year Plan

Government Special Subsidy document Central 
government

Provincial 
government

City-level 
government

Ministry of 
Finance
and Ministry of 
Housing and 
Urban-Rural 
Development

Special subsidy for energy 
efficiency of government 
office buildings and large 
public buildings

2.44 billion 
USD

1.11 billion 
USD

1.04 billion 
USD

Special subsidy for energy-
efficient retrofit for existing 
residential buildings in China’s 
northern heating zone

Special subsidy for 
demonstration of renewable 
energy application in buildings

Special subsidy for building-
integrated photovoltaic 
systems

Special subsidy for city-level 
demonstration of renewable 
energy applications

Table 4. Government subsidies to promote building energy efficiency work
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Building energy- 
efficiency roadmap  
during the 12th FYP
In 2012, the Ministry of Housing and 
Urban-Rural Development (MO-
HURD) published the 12th Five Year 
Building Energy Efficiency Plan. This 
section briefly describes the objective 
and some of the activities.

Objective
By the end of 2015, building energy 
efficiency should have a total energy-
saving potential of 116 million tce. Of 
this, the development of green build-
ing and implementation of building 
energy codes could have a poten-
tial of 45 million tce, heating reform 
and residential building retrofitting 
could have a potential of 27 million 
tce, large commercial buildings and 
government office building energy 
efficiency retrofits, together with bet-
ter management and operation, could 
have a potential of 14 million tce, with 
a further potential 30 million tce from 
renewable energy and building inte-
gration.

Activities
•	 More stringent building energy 

codes. By the end of 2015, more 
than 95 % of buildings in the cold 
and severely cold regions in the 
northern part of China, and in 
the hot-summer and cold-winter 
zone, will be required to apply 
the latest national building ener-
gy code for new building design. 
The required energy efficiency 
of new urban buildings will be 
more than 30 % higher than at the 
end of the eleventh five-year plan 
(2010). Megacities such as Beijing 
and Tianjin will apply higher-level 
building energy efficiency stand-
ards, with the building energy 
efficiency level of new buildings 
reaching or approaching those of  
the developed countries with the 
same climate conditions. Finally, a 
number of low-energy and extra-
low energy demonstration build-
ings will be constructed. By 2020, 
green buildings will account for 
more than 30 % of new buildings, 
with the energy efficiency level of 
construction and operation reach-
ing or approaching that of the de-
veloped countries current level.

•	 Expansion of existing residential 
building retrofits. In the northern 
part of the country, 400 million m2 
of residential building heating im-
provements and energy efficiency 
retrofits will be accomplished, ac-
companied by the introduction of 
metering and charging for heat. In 
the hot-summer and cold-winter 
zone, pilot projects of more than 50 
million m2 will be started.  Estab-
lish and improve the large-scale 
public building energy efficiency 
supervision system. Determina-
tion of the energy consumption of 
large public building by metering 
and monitoring energy statistics, 
by energy audits and by monitor-
ing of energy consumption. Deter-
mination of the baseline energy 
consumption of different types of 
public buildings, identification of 
key energy buildings and high-
energy consumption buildings. 
Reduce the energy consumption 
of high-energy-consuming public 
buildings by ensuring that they 
operate efficiently. Retrofit 60 mil-
lion m2 of high-energy-consum-
ing public buildings. Over the 
period of the 12th Five-Year Plan, 
this work could reduce energy 
consumption by 10 %, and that of 
large public buildings by 15 %.

•	 Speedier and wider application 
of renewable energy in construc-
tion.  Further to promote different 
renewable energy utilisation sys-
tems, including but not limited to 
solar energy-integrated buildings, 
ground-source heat pump sys-
tems, subterranean water-source 
heat pump systems, seawater-
source heat pumps, sewage-
source heat pumps. By 2015, aim 
to increase the use of renewable 
energy in buildings to 2.5 billion 
m2, saving 30 million tce.

•	 Large-scale implementation of 
green buildings. A total of 800 mil-
lion m2 of newbuild green build-
ings. In new towns, more than 
20 % of new buildings should be 
green buildings.

•	 Government management. With 
the Energy Conservation Law and 
Energy Efficiency Regulations for 
Civil Buildings as the main basis, 
promote development of depart-
mental regulations, local laws, lo-
cal government regulations and 

normative documents to support 
Chinese building energy efficien-
cy legislation and regulations. Im-
prove standards covering energy-
saving technology in buildings.  

Author contact information
Xu Wei, Director. Institute of Building 
Environment and Energy, China Acad-
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Next-generation Heat Pump System  
Research and Development by NEDO  
and Implications of ETP2012

Toru Udagawa, Japan

Introduction
In September of this year, the Japa-
nese Government announced a new 
energy strategy entitled “Innovative 
Strategy for Energy and the Environ-
ment”. By 2030, this policy initiative 
is expected to result in an energy sav-
ing of over 72 million kiloliters of oil 
equivalent, as compared to 2010, on a 
final energy consumption basis. It is 
expected that details regarding tech-
nology development and methods to 
promote the dissemination of new 
technology, based on the govern-
ment’s strategy, will be announced in 
the near future. At present, the New 
Energy and Industrial Technology 
Development Organization (NEDO) 
is developing energy efficiency tech-
nologies based on its 2011 “Strategy 
for Energy Efficiency Technologies”. 
This strategy, which contributes to 
the government’s energy-saving tar-
gets, was developed in collaboration 
with the Ministry of Economy, Trade 
and Industry of Japan in 2011 and is 
subject to revision if needed.
The present article presents the back-
ground to NEDO’s activities in con-
nection with development of next-
generation heat pump systems, and 
the status of heat pump systems as 
essential technology under ETP2012. 

Outline of 2011 Strat-
egy for Energy Effi-
ciency Technologies
The 2011 Strategy for Energy Ef-
ficiency Technologies prioritises a 
wide-range of energy efficiency tech-
nologies, focusing on key technolo-

NEDO is conducting research and development of next-generation heat pump systems based on Strategy for 
Energy Efficiency Technologies. These technology development activities will help to achieve a low-carbon soci-
ety by utilizing waste heat and unused natural heat, as implied by the International Energy Agency’s Energy 
Technology Perspectives 2012 (ETP2012).

gies that can meaningfully contribute 
to Japan’s energy-saving efforts. Key 
technologies cover the following:
1.	Technologies that are expected to 

achieve significant energy-saving 
effects by 2030. 

2.	Systems that can be combined with 
other technologies or integrated 
into new concepts to achieve sig-
nificant energy-saving effects. 

3.	Technologies that are expected to 
achieve significant energy-saving 
effects and are broadly applicable 
on a long-term basis.

When selecting a technology for clas-
sification as key technology status, it 
is evaluated to determine if it is suit-
ably original and does not simply re-
peat existing technologies. Figure  1 
shows thirteen key technologies 
selected on this basis. In particular, 
next-generation heat pump systems 
have been selected as a key technol-
ogy, as the demand for such systems 
has expanded for various uses, such 
as air-conditioning, hot water supply 
systems, dryers, freezers and refrig-
eration systems, and automobile air 
conditioners.
In order to realize high-efficiency 
and low-cost heat pump systems, 
and to reduce carbon greenhouse 
gas emissions, the 2011 Strategy for 
Energy Efficiency Technologies also 
supports research and development 
of next-generation heat pump sys-
tems. Systemization technologies 
and innovative element technologies 
are being developed. In the area of 
systemization technologies, tech-
nologies for utilizing waste heat, 
collecting and storing high-efficien-

cy heat (simultaneous cooling and 
heating), power recovery expan-
sion, streamlining low load areas, 
non-fluorinated refrigeration and 
air-conditioning equipment and oth-
ers are being developed. In the area 
of innovative element technologies, 
work is concentrated on technolo-
gies for high-efficiency refrigeration 
cycles, development of new refriger-
ants, high-efficiency heat exchange 
equipment, high-efficiency compres-
sors and others items and processes 
(Figures 2 and 3).

As a result of NEDO’s activities to 
develop systemization and element 
technologies for next-generation heat 
pump systems, it is forecast that, by 
2030, the manufacturing cost of new 
systems will have been reduced by 
25 %, and total efficiency will have 
improved by 50 % in comparison 
with present costs and efficiencies. 
The manufacturing cost is forecast to 
decrease a further 25 % as total effi-
ciency improves by 50 % by 2050. 

Implication from 
ETP2012
ETP 2012 points out that large quan-
tities of waste heat exist in current 
energy systems. It also reports that 
cooling energy demand has in-
creased due to a growth in incomes 
and urbanization in Asia and emerg-
ing countries. In addition, ETP 2012 
notes that policy action is needed for 
effective use of waste heat through 
utilization and promotion of heat 
pump technologies, and that con-
struction and expansion of district 
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heating network systems are needed 
for effective utilization of natural un-
used heat in various areas.
However, conditions and infrastruc-
ture for making effective use of natu-
ral waste heat which could be effec-
tive for achieving Japan’s energy-
saving targets have not yet been de-
veloped. NEDO has therefore been 
working on next-generation heat 
pump systems research and develop-
ment as a national project since 2010. 
The goal for the project is to develop 
basic technologies for residential/
commercial heat pump systems so as 
to achieve a total efficiency increase 
of 50 % in comparison with the pre-
sent efficiencies. For all themes of the 

project, and especially that of heat 
pump air conditioning system devel-
opment using groundwater sources 
with unused heat, which has already 
reached the testing phase, the goal is 
to achieve verification of a 50 % im-
provement in overall efficiency dur-
ing winter and summer test opera-
tion by the end of 2012. 
NEDO has already developed tech-
nologies to utilize heat from sewage 
effluent, which exists in large quanti-
ties in urban areas, as well as waste 
heat. Testing of these technologies 
started in March of this year and will 
continue throughout 2013. 

Conclusions
NEDO will continue to undertake 
research and development of next-
generation heat pump systems and 
other energy efficiency technologies, 
based on its 2011 Strategy for Energy 
Efficiency Technologies, while also 
promoting their widespread use. 
Through such efforts, NEDO will 
contribute to the target of achieving 
a low-carbon society as presented in 
the ETP/2DS scenario.

 
Author contact information
Toru Udagawa, New Energy and  
Industrial Technology Development  
Organization (NEDO), Japan
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Figure.1 Thirteen key technologies in the 2011 Strategy for Energy Efficiency Technologies
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Figure 2. Targets of Next-generation Heat Pump System Research and Development in the 2011 Strategy for Energy Efficiency Technologies

Figure 3. Images of Next-generation Heat Pump System Research and Development in the 2011 Strategy for Energy Efficiency 
Technologies
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Smart Grids in relation to ETP 2012

Peter Wagener, The Netherlands

Introduction 
One way or another, mankind seems 
to take services such as heating, cool-
ing, lighting etc. as something obvi-
ous. Our society shows signs that 
this is gradually changing, although 
slowly, in terms of greater interest 
and awareness.

One of the main, constant energy us-
ers in our western society is the use 
of energy for heating, cooling and 
hot tap water production in the built 
environment: all regarded as essen-
tial conveniences to us nowadays. 
But the energy consumption of the 
technologies used to deliver these 
services is not something that can 
be disregarded but a growing strain,  
and there lies the future challenges 
and opportunities.

For an overview of energy consump-
tion by region, see Figure 1.

In our highly technology-driven society, which is on the brink of significant steps on the path of electrification 
of the entire system, very few consider consciously the essential part played by electricity as a dominant energy 
carrier for our day-to-day life. Continuing to take it for granted is an untenable position, as the present afford-
ability, availability and accessibility will continue only if we change our system dramatically. Managing our 
future energy systems will mean that they will have to become smart in every respect. Power generation, trans-
portation, balancing of demand and production - all aspects will gradually adopt IT solutions to improve and 
maintain the manageability, adaptability and (particularly) the reliability of the system. 
Electricity production from renewable sources is steadily increasing, and calls for a paradigm shift in the way 
we approach our major energy carrier. Electricity production, transportation, usage and pricing will all change 
significantly.

For a significant part the energy sys-
tem, the provision of space heating, 
cooling and hot tap water produc-
tion in the built environment is very 
likely to undergo a gradual change 
from being mainly fossil-fuelled to 
provision by electricity. Since this 
change will and cannot happen over-
night, the expected transition period 
will take several decades.  At times, it 
will be difficult, but it will also pro-
vide many opportunities.

Electrification will bring us to a state 
where demand will increasingly 
have to follow supply, instead of the 
opposite as it is now. Increasingly, 
the use of renewable energy sources 
for electricity production will deter-
mine when (in terms of times of the 
year and times of the day) hat elec-
tricity may be used, until the day ar-
rives that we can efficiently and cost-

effectively store that electricity in 
very large quantities. This will not be 
in the very near future. It is therefore 
essential that smart grids should play 
a part, and especially in conjunction 
with heating solutions such as heat 
pumps. This not least because of the 
fact that utility companies seem al-
ready to have concluded that simply 
adding more copper to the network 
is an answer to this increasing chal-
lenge that will not do the job and is 
infeasible in terms of cost.

Flexibility in  
electricity systems
Analysis in IEA’s Energy Technol-
ogy Perspective (ETP 2012) of smart-
grids’ deployment up to 2050 shows 
that although the investments are 
steep, the benefits will outweigh the 
investment cost. The IEA modelled 

Figure 1. Total final energy consumption by region as electricity, heat, transport and non-energy uses, status 2009  
(Source: Energy  Technology Perspectives 2012 © OECD/IEA, 2012)
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five regions with such developments 
and concluded that smart grids per-
mit cost reductions in power genera-
tion, transmission and distribution, 
retail operations, and in the overall 
system usage (ETP 2012, pp 216-218). 
Achieving the necessary low-carbon 
economy requires a clear transition 
from the existing mainly (fossil-
fired) one-way-direction electricity 
system, in which generation follows 
demand, to one that optimises the 
use of all operational renewable re-
sources (e.g. wind, solar photovolta-
ics [PV], wave, and tidal) available. 
To date, too much attention has been 
concentrated on using only the ex-
isting generation infrastructure to 
provide the required system flexibil-
ity, while investment in other flex-
ibility approaches has unfortunately 
been neglected. This development 
of other flexibility options will be 
needed in order to solve the long-
term problems of the power system, 
as opposed to flexibility in known 
generation options, which is more 
short-term related.

The need for flexibility in the electric-
ity system is increasing rapidly, as 
growing numbers of variable renew-
able generation options come onto 
the grid. Variable renewable genera-
tion sources are becoming a signifi-
cant input to the electricity system, 
expected to reach 20 % and even up 

to 55 % of regional generation capaci-
ties by 2050 under the 2K tempera-
ture increase Scenario (2DS) of ETP 
2012. Integrating variable renewable 
power generation supply to the grid 
requires an increasing demand for 
smart balancing tools to match this 
electricity flow to the volatility of 
power demand. 

A substantial potential exists if the 
predictable but intermittent electric-
ity demand can be matched to the 
less-predictable electricity supply. 
Facilitated by smart-grid technolo-
gies, demand response can techni-
cally provide between 50 % and over 
300 % (depending on the region) of 
the regulation and load-following 
flexibility that will be needed in 2050. 
Demand response is less suitable for 
the scheduling time frame, but can 
still contribute. 

In this load-following flexibility ap-
proach, heat pumps can play a very 
significant role. Heat pumps can use 
renewable energy from a variety of 
sources: not only ambient air, surface 
water or geothermal heat, but also 
heat from sewage effluent, exhaust 
air etc. etc. 

However, combining heat pumps 
with storage options can offer the al-
most ideal disengagement option in 
the use of renewable energy sources. 

Smart Grids have become what is 
known as a ‘container definition’, 
which means that everybody knows 
the definition but also that there is a 
broad spectrum of perception of what 
this definition implies.
The term “smart grid” and its origin:
A smart grid is an electrical grid that 
uses information and communications 
technology to gather and act on 
information, such as information 
about the behaviours of suppliers and 
consumers, in an automated fashion 
to improve the efficiency, reliability, 
economics, and sustainability of 
the production and distribution of 
electricity.
The term ‘smart grid’ has been in use 
since at least 2005, and had been 
used previously and may date as far 
back as 1998. There are many smart 
grid definitions; some functional, 
some technological, and some 
benefits-orientated.

A common element of most definitions 
is the application of digital processing 
and communications (ICT technology) 
to the power grid, making data flow 
and information management central 
to the smart grid. Electrical utilities 
now find themselves making three 
classes of upgrades: 

•	 Improvement of infrastructure, 
•	 Addition of the digital layer, which is 

the essence of the smart grid, and
•	 Business process transformation, 

necessary to capitalise on the 
investments in smart technology. 

(Source:  Amin and Wollenberg (2005)

Figure 2. The need for flexibility, resulting from variable renewables, demand and contingencies,
can be met by four flexible resources: generation, demand response, storage and interconnections.  
(Source: Energy  Technology Perspectives 2012 © OECD/IEA, 2012)
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By means of buffering of heat and/or 
cold we can break the link between 
the moment of availability and the 
moment of energy demand. But this 
also offers technical opportunities 
to use the electricity grid more effi-
cient by lopping peaks and improv-
ing load balance in the network. All 
these systems require far more flexi-
bility from all the stakeholders, and a 
more integrated approach of the so-
lutions applied: the smart solutions. 

In the end we shall see more complex 
systems which become more and 
more mutually connected. This mu-
tual connection will be possible only 
if we can rely on sophisticated IT so-
lutions in a ‘smart’ support structure.

Such a smart structure should offer 
the flexibility we need to handle all 
kind of load variations on the grid, 
with enough robustness to ensure 
the required reliability. See also Fig-
ure 2.

By managing the grid and its users 
in a smarter way we can retain en-
ergy security and obtain low-carbon 
energy for affordable costs. The lat-
ter is important, since for millions of 
households and businesses afford-
able energy bills are of utmost im-
portance. 

Fossil fuels will not disappear from 
our energy mix within a few years. 
But the low-carbon fossil sources 
such as natural gas are to be pre-
ferred to oil and coal. Let us use this 
fuel as a flexible transition solution 
on our way to a totally renewable en-
ergy system. Fossil fuel can be used 
in central power generation but also 
in many (decentralised) hybrid so-
lutions. Gas-driven heat pumps are 
one example that we can see coming 
onto the market in a variety of solu-
tions nowadays.

In addition to helping to time-shift 
the demand and use of energy, hy-
brid heat pumps and gas-driven 
heat pumps offer the opportunity of 
choice of the type of energy carrier. 
In the transition time frame that we 
are in at present, this is a welcome 

addition to the range of available 
options for smart grid management 
solutions.

The potential of heat pumps in con-
junction with smart grids for their 
role in a route to a low carbon, en-
ergy-secure society is widely recog-
nised, but until now has been less 
comprehensively investigated and 
reported. The Executive Committee 
of the IEA Heat Pump Program has 
recognised this need for gathering 
and disseminating knowledge, and 
approved establishment of Annex 
42, ‘Heat Pumps in Smart Grids’ at 
the ExCo meeting in November 2012. 
The results of this annex will have to 
shine light on a variety of subjects re-
lated to heat pumps in smart grids, 
and will be achieved by a project in 
which a large group of IEA member 
states cooperates on accomplishing 
this knowledge gathering and dis-
semination process. 

Conclusion
Electricity changes from a low-inter-
est, low-cost convenient commodity 
into a valuable energy carrier which 
forms the foundation for our soci-
ety due to its increasing reliance on 
electrification. Development of smart 
grids, including application of a va-
riety of heat pumps, is essential for 
securing a reliable power grid.
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In the next Issue
Heat pumps and 
thermal energy 
storage 
Volume 31 - No. 1/2013

2012

Events
This section lists exhibitions, 
workshops, conferences 
etc. related to heat pumping 
technologies. 
  
2013

26-30 January
ASHRAE Winter Conference
Dallas, Texas, USA
http://www.ashrae.org/
membership--conferences/
conferences/dallas-conference 
 
5-7 February
Chillventa Rossija
Moscow, Russia
http://www.chillventa-rossija.com/
en/ 
 
28 February – 1 March
GeoTHERM
Offenburg, Germay
http://www.geotherm-offenburg.
de/en/geothermal_expo_
congress

7-9 March
ACREX India 2013
Mumbai, India
http://www.acrex.in/

17-20 March
2013 IIAR Industrial 
Refrigeration Conference & 
Exhibition 
Colorado Springs, Colorado, 
USA
https://www.iiar.org//index.cfm?

 
8-10 April
China Refrigeration 2013
Shanghai, China
http://www.cr-expo.com/EN/
Index.asp

12-16 April
ISH 2013
Frankfurt, Germany
http://ish.messefrankfurt.com
 

2-4 April
2nd IIR International 
Conference on Sustainability 
and the Cold Chain
Paris, France
http://www.iccc2013.com 
 
9-11 May
5th International Conference 
Ammonia Refrigeration 
Technology
Ohrid, Republic of Macedonia
http://www.mf.ukim.edu.mk/web_
ohrid2013/ohrid-2013.html 
 
14-15 May
EHPA General Assembly and 
Conference 2013
Brussels, Belgium
http://bit.ly/VlgJNr  
 
3-7 June
European Geothermal 
Congress 2013
Pisa, Italy
http://www.
geothermalcongress2013.eu/

7-8 June
15th European Conference - 
Italy
Refrigeration and Air 
Conditioning
Milano, Italy 
http://www.centrogalileo.it/milano/
congressodimilano2013english.
html
 
16-19 June
CLIMA 2013
Prague, Czech Republic
http://www.clima2013.org/
 
22-26 June
ASHRAE Annual Conference
Denver, Colorado, USA
http://ashraem.confex.com/
ashraem/s13/cfp.cgi

9-10 September
International Conference 
on Compressors and their 
Systems 
London, UK
http://www.city.ac.uk/
compressorsconference

25-27 September
5th International Conference 
Solar Air-Conditioning
Kurhaus Bad Krotzingen, 
Germany 
http://www.otti.eu/event/id/5th-
international-conference-solar-
air-conditioning.html

3-4 October
7th CLIMAMED Mediterranean 
Congress of Climatization
Istanbul, Turkey
http://www.climamed.org/

2014

18-22 January
ASHRAE Winter Conference
New York, USA
http://www.ashrae.org/
membership--conferences/
conferences/ashrae-conferences
 
31 March – 3 April
2014 International Sorption 
Heat Pump Conference 
College Park, Maryland, USA
http://www.ceee.umd.edu/events/
ISHPC2014

12-16 May
11th International Energy 
Agency Heat Pump Conference
Montreal, Canada
http://www.iea-hpc2014.org/

28 June - 2 July
ASHRAE Annual Conference
Seattle, USA
http://www.ashrae.org/
membership--conferences/
conferences/ashrae-conferences 
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http://ashraem.confex.com/ashraem/s13/cfp.cgi
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http://www.city.ac.uk/compressorsconference
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http://www.otti.eu/event/id/5th-international-conference-solar-air-conditioning.html
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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 efficient 
heating, refrigeration and air-conditioning

Vision
The Programme is the foremost worldwide 
source of independent information and 
expertise on environmental and energy 
conservation benefits of heat pumping 
technologies (including refrigeration and air 
conditioning).

The Programme conducts high value 
international collaborative activities to improve 
energy efficiency and minimise adverse 
environmental impact.

Mission
The Programme strives to achieve widespread 
deployment of appropriate high quality heat 
pumping technologies to obtain energy 
conservation and environmental benefits 
from these technologies. It serves policy 
makers, national and international energy 
and environmental agencies, utilities, 
manufacturers, designers and researchers.

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.
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