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The benefit of these measures, imple-

mented over the last 25 years, is a
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tries, in order to reduce the total en-  consumption of the building sector.
ergy consumption of existing and new

buildings: Saving more energy is still possible

however. Prospective studies have
shown that a large potential for addi-
tional savings, comprising between 10
to 13 Mtoe, remains accessible and
could be reached with additional ef-
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* The French Programme against
Climate Change,

* The French Programme for
Energy Efficiency Improvement.

They include measures dedicated to
new buildings by means of a rein-
forced regulation that will rise step by
step during the next fifteen years in
order to greatly improve the energy-
related design of new buildings.

After these improvements, the stakes
for energy conservation will essentially
be located in the stock of existing
buildings. Two thirds of the existing
dwellings stock was constructed be-
fore 1975 without mandatory thermal
insulation. Due to the long life-span,
on average, of buildings in France,
they will represent more than 50% of
the energy consumption of the resi-
dential sector in 2050.

The implementation of the different
measures included in these two pro-
grammes is largely based on the tech-
nical and financial means of the
French Agency for Environment and
Energy Management (ADEME).

France has a land area of 549,000 km?
and a population of 60.2 million in-
habitants.

The soil occupation density is equal
to 109 inhabitants per km?* (EU aver-
age: 116 inhabitants/km?).

As in many other countries, energy
management became a priority in
France after the two oil crises of 1973
and 1980. After the first oil crisis,
France decided to implement energy
policies in order:

* To improve the energy security of
supply by reducing the depend-
ence on imported fossil fuels,

* To maintain reliable low-cost
energy supplies,

* To ensure the competitiveness of
the French economy

* To protect the environment.

The strategy to achieve these goals
includes, among others, the improve-
ment of end-use energy efficiency
and co-operation with other countries
through international organisations
such as the IEA and the EU.

These energy management policies
proved that it was possible to dissoci-
ate the total energy consumption curve
and the gross national product (GNP)
curve. From 1973 to 1989 the growth
of French GNP was 44% but the
growth of the national energy con-
sumption reached only 15%.

The French energy independency rate
also improved between 1973 and
1995. From 23% in 1973, it reached
51% in 1995 and is currently equal to
49.3%.

The national energy bill amounted to
2.7 billion euros in 1973 and reached
24 4 billion euros in 1981. It decreased
to 13.7 billion euros in 1986, then to
9.3 billion euros in 1998. But with the
growth of the barrel cost and the poor
exchange rate of the French franc
against the dollar, the total energy cost
increased in 1999, reaching 11.7 bil-
lion euros.

The French commitment to meeting
the objectives set out by the Kyoto
Protocol on Climate Change, com-
bined with this rapid growth of energy
prices and the fear of potential new
stresses on the energy market, led
France to decide on a new and ambi-
tious energy policy in 1999, detailed
in this article.

The total final energy consumption
represented 214.3 Mtoe for 1999 in
France.

Table 1: Final energy
consumption by economic sector
in France (1999)

Buildings 98.2 Mtoe 45.8 %
Industry 58.5 Mtoe 273 %
Transport 54.1 Mtoe 252 %
Others 3.5 Mtoe 1.7 %
(siderurgy, agriculture)

Total 214.3 Mtoe 100 %

Figure 1: Final energy consumption by economical sector

100" | <=

90

80-

70

60

50

OMtoe
40 0%

30 L
20
10

Figure 1: Final energy
consumption by economic sector

The building sector (Table 1 and Fig-
ure 1) is always the most energy-con-
suming sector with a contribution
reaching 45.8% (average rate for EU:
40.7%), more than the contribution of
the industry sector (27.3%) or of the
transport sector (25.2%). The con-
sumption share has grown from 40%
in 1973 to 45.8 in 1999. 2/3 of the to-
tal energy consumption derives from
the residential building stock and 1/3
from the commercial and institutional
building stock.

They represent 28.9 million dwellings
that break down into :

23.9 million principal residencies
occupied (82.7 %)

2.9 million secondary residencies
occupied during holidays and week-
ends (10 %)

2.1 million vacant dwellings

(7.3 %)

16.3 million single family houses
(56.4 %)

12.6 million flats in collective build-
ings (43.6 %)
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19.2 million dwellings built prior to
1975 (66.4 %)

9.7 million dwellings built since 1975
(33.6 %)

In less than twenty years the final
energy demand of the residential sec-
tor (fuel wood excluded) has increased
from 43.9 Mtoe to 55.1 Mtoe (+11.2
Mtoe). A breakdown by energy source
shows the importance of electricity
use in French residential buildings:

* Electricity : 27.9 Mtoe (50.6%),
* Gas: 15 Mtoe (27.1%),

* Fuel oil : 9.5 Mtoe (17.2%),

* Coal: 0.55 Mtep (1%).

Figure 2: Energy sources in residential buildings
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Figure 2: Energy sources in
residential buildings

Fuel wood, not included in this total, is
significant with 8.1 Mtoe (Figure 2).

Energy consumption of dwellings by
end-use breaks down as follows:

* 70 % for space heating (average
rate for EU : 69%)

* 12 % for electrical appliances,
including lighting (average rate for
EU : 11%)

* 11 % for water heating (average
rate for EU : 15%)

* 7 % for cooking (average rate for
EU: 5%).

The share of energy consumption for
space heating is decreasing but elec-
tricity consumption for specific uses
is rapidly increasing. This trend is
stronger for new buildings.

Installation of central heating has dra-
matically increased during the last 25

years. Central-heated dwellings
amounted to 9.6 million in 1975 (53%)
and are now amounting to 25.1 mil-
lion (86.8%). Central heating brings
more comfort to users but also higher
levels of energy consumption. Elec-
tric heating has been widely developed
in France since 1973 and the rate of
electricity-heated dwellings in France
is high compared to other European
countries.

For that reason, electrical energy con-
sumption for space heating increased
from 5.8 billion kWh in 1973 to 43.2
billion kWh in 1999. It now represents
36% of the total energy consumption
of the residential buildings. In total, 7
million dwellings are electrically
heated (29.3% of the building stock)
and break down as follows:

4 million single houses (57.3%)
3 million flats in collective buildings
(42.7%)

3 million dwellings in buildings built
before 1975 (42.6%)

4 million dwellings in buildings built
after 1975 (57.4%)

The French building stock is rather old
with 66.4% of the buildings built be-
fore the year 1975, when the first ther-
mal regulation was implemented in
France. Most of these buildings are
still poorly insulated.

Over the last period, 270,000 dwell-
ings were built each year represent-
ing 1% of the building stock. Since
1998, this amount has begun to in-
crease, reaching 310,700 dwellings in
1999. But, according to the actual
amount of new constructions, the
building stock built prior to 1975 will
not be totally replaced inside a cen-

tury.

Nevertheless the total energy con-
sumption of the building stock built
prior to 1975 is slowly decreasing, due
to the retrofitting of energy-inefficient
buildings and the replacement of old
boilers by new ones.

The average energy consumption per
dwelling amounted to 325 kWh/m? in
1973 but has steadily decreased to
reach now only 180.6 kWh/m?(- 40%
less in 25 years), due to the retrofit-
ting of old buildings on the one hand
and to successive thermal regulations
for new buildings on the other hand.
Nevertheless, over the same period,
electricity consumption has increased
from 13.3 kWh/m?.to 23.3 kWh/m?
(+70% more in 25 years).

It is more necessary than ever to con-
vince a great number of building man-
agers to harness new possibilities for
energy savings in the existing building
stock. Two measures were planned
for that purpose:

* A reduced rate of VAT at 5.5%
which has been implemented in
France since September 1999. It
is applied to maintenance or
rehabilitation works on dwellings
more than two years old.

* ADEME support to building
owners for all energy-related
decision-making, through subsidies
to pre-audits, audits and feasibility
studies for the assessment of
work and investments within the
buildings analysed.

This part of the building stock cur-
rently represents 753 million heated
m?, breaking down as follows:

* Commercial buildings: 179 million
m? (23.7%)

* Office buildings: 159.9 million m?
(21.2%)

* Educational buildings: 159.8 million
m?(21.2%)

* Hospitals: 88.9 million m?(11.9%)

* Hotels and restaurants: 51.9
million m?(6.9%)

* Collective dwellings: 51.2 million
m?(6,8%)

* Sport and leisure buildings: 39.8
million m?(5,3%)
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* Transportation-related buildings:
22.9 million m? (3%).

Final energy consumption for this sec-
tor amounts to 201.5 TWhin 1998. It
has increased by 37.3 TWh since 1986
(more than 22% in 12 years). This
growth is mainly due to the multipli-
cation of specific applications of elec-
tricity, such as lighting and comput-
ers.

The energy consumption of commer-
cial and institutional buildings (Figure
3) breaks down as follows:

Figure 3: Energy sources in commercial buildings
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Figure 3: Energy sources in
commercial buildings

* Electricity: 76.6 TWh (38%)
* Gas: 63.3 TWh (31.4%)

* Fuel oil : 46.1 TWh (22.9%)
* Others: 15.5 TWh (7.7%).

This sector is characterised by a large
diversity of energy uses and by levels
of consumption for the various appli-
cations that differ significantly for
each building's category. For instance,
space heating and hot water produc-
tion represent 85% in educational
buildings, only 49% in commercial
buildings and 62% in office buildings.
Energy consumption is very depend-
ent on the time periods during which
these buildings are used. Conse-
quently, measures to be taken into
account for these buildings could be
very different, depending on their
function.

In order to meet the EU commitment

of reducing emissions of greenhouse
gases, important decisions were taken
in France in 2000 at the level of the
prominent decision-makers. They are
defined in two national programmes
that have the same objective: to re-
duce the energy and environmental
impacts of the most energy-consum-
ing economic sectors.

These programmes are:

* The French Programme against
Climate Change presented in
January 2000 that describes the
new French commitments for the
reduction of greenhouse gas
emissions.

* The French Programme for
Energy Efficiency Improvement
presented in December 2000, that
describes the objectives and the
means to be implemented in
France for new energy savings.

These programmes are dedicated in
large part to the building sector. They
include measures concerning thermal
improvement of the existing building
stock and concerning the energy-re-
lated optimisation of new buildings.

Total CO, emissions reached 493 mil-
lion tons in 1998. But, taking into ac-
count the carbon sink absorption
amounting to 152 MtCO,, the real
level of emissions amounted to 341
MtCO, in 1998

Buildings' impacts on the environment
are mainly due to pollutants and toxic
gas emissions. In the building sector,
carbon dioxide is the most important
gas for the greenhouse effect. It is
mainly due to space heating. CO,
emissions are related to fossil fuel
combustion in individual or collective
boilers, on the one hand, and to flame-
combustion power plants (that pro-
duce a large part of electricity con-
sumed in buildings during the heating
season), on the other hand.

As we have seen, the total final en-
ergy consumption of buildings in
France amounts to 98.2 million tons
of oil equivalent, i.e. 45.8% of the to-
tal energy consumption.

Electricity is the main energy source
with a consumption of 50.7 Mtoe
(53%). It is followed by natural gas
with 18.6 Mtoe (19.4%), fuel oil with
17.1 Mtoe (17.8%) and renewable
energy, mainly wood fuel that amounts
to 8.6 Mtoe (9%).

In the building sector the CO, emis-
sions represent 117 million tons or
24% of the total French emissions.
This corresponds roughly to 30 mil-
lion tons of carbon (MtC). It has been
steadily decreasing since 1992.

Emissions have been cut down by
15%, due to policies implemented
since the year 1990. Evaluation shows
that emissions will reach 28.4 MtC in
2010 for the whole building stock. But
the limit of emissions taken into ac-
count in the French commitment for
the 2008-2012 period is only 26.3 MtC
for the building sector.

The programme decided by the French
government will have to stop the in-
creasing trend and reduce the current
level of emissions.

The Kyoto Protocol identifies six gases
for which emissions must be reduced
because of their strong greenhouse
effect. For these six gases, total emis-
sions in France amounted to 144 MtC
in 1990, including 103.4 MtCO,. A
business-as-usual scenario leads to
175 MtC produced in 2010. Taking
into account the total set of measures
decided before the Kyoto Protocol,
this figure falls at 160 MtC (including
122.8 MtCO,). It is 16 MtC more than
the total emission level for 1990, the
reference year of the Protocol.

The new measures, decided under the
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2000 French Programme against Cli-
mate Change, are expected to meet
this additional 16 MtC reduction. The
efforts to be made are slightly differ-
ent, depending on the sector:

* Industry: 3.42 MtC

* Transport: 4.00 MtC

* Buildings: 2.66 MtC

* Agriculture and forests: 0.75 MtC
* Wastes: 1.1 MtC

* Cooling gases: 1.45 MtC

* Energy production: 2.63 MtC

The effort of 2.66 MtC in the building
sector corresponds to 16.6% of the
goal of 16 MtC to be reached. The
set of measures identified is as fol-
lows:

* Regulation and controls (rein-
forcement each fifth year of the
thermal regulation for new build-
ings, components standards,
mandatory thermal audits before
sale or leasing, more regulation
controls),
Voluntary agreements,
Actions on the building stock of
large building owners (institutional
buildings, large commercial
buildings...),
Renewable energy sources (wood
fuel, solar energy, geothermal
energy, district heating grids using
renewable energy sources),
* Support to realisations (concerted
operations for large scale retrofit-
ting of buildings, energy-efficient
components and equipment,
energy conservation or renewable
energy labelled buildings),
Taxes (CO, taxes, reduced VAT
rate),
Green buildings,
* Information and training of profes-
sional actors.

The rate of renewal of the building
stock is low in France (1 to 2% per
year). Nevertheless, new buildings are
a field where cumulative savings due
to new mandatory energy consump-
tion limitation can be rapidly signifi-
cant and very important in the long-
term. It is due to the long life-span of
buildings (frequently 100 years) in
which more than 80% of the energy
consumption is incurred during their
life span against less than 20% in-
curred for their components and their
construction.

It is also via new buildings that the
different solutions of energy-efficient
technologies are spread towards ret-
rofitted buildings . Less efficient tech-
nologies are replaced and are more
rapidly eliminated from the market.

It is therefore very important to in-
crease the energy efficiency of new
buildings as much as possible, within
the acceptable technological and eco-
nomical limits, in order to reduce the
greenhouse gases emissions.

The measure for the new buildings
consists of:

* Reinforcement of the thermal
regulation by 10% every 5 years,
beginning in 2000, for all con-
cerned technical aspects (shell,
HVAC equipment, lighting,
summer comfort...) after a
technical and economical evalua-
tion of the potentialities,
Implementation in 2003 of new
mandatory limits for energy
consumption of air-conditioned
buildings,

Implementation of energy labels
for residential, commercial and
institutional buildings in order to
prepare the new steps of the
regulation,

* Effective control of the regulation
and implementation of penalties if
necessary.

The complete application of this
measure will lead to a saving of 0.3
MtC in 2010.

In France, the Ministry of Industry and
the Ministry of Land-Use Planning
and the Environment are responsible
for energy policy and for energy effi-
ciency policy. The 22 regional direc-
torates for industry, research and en-
vironment are responsible for licens-

Fatbsnal Uso ol J .

diji Pollumon
Energy N Praseslion
|
. B uri L v L
oy Coirasd pavein] I“'—-I
= _I. ADEWE . ! ||_'
1 Climatm { -
Cha _a
. ""ﬂ".l___
Henewahle Wasko
Linpe pein

i

Figure 4: ADEME - the French
executive body for tackling
climate change and for
implementing sustainable
development

ing the construction and operation of
energy facilities, pollution control and
auditing of plants. Moreover,
ADEME, the French Agency for the
Environment and Energy Manage-
ment is the main executive body im-
plementing actions for energy savings
and for environment conservation in
order to tackle climate change and to
achieve sustainable developement
(Figure 4). ADEME has 26 regional
offices in all parts of the country that
operate in a very decentralised way.

ADEME was set up in 1991, bringing
together the former Energy Conser-
vation Agency, the Air Quality
Agency and the Waste Agency. It
receives funding from both the Min-
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istries of Environment, Industry and
Research in order to undertake policy
analysis, co-ordinate energy efficiency
activities between institutional bodies,
to liaise with the private sector and to
co-ordinate R&D on energy conser-
vation and renewable energy.

In May 1999, the French government
announced a new policy for energy
management through ADEME, that
will include well organised new sup-
port activities for all economic sec-
tors. It is to be funded as of 1999 with
an extra 76.2 million euros per year
and will be implemented with the re-
inforcement of the Agency's human
resources. Due to co-operation with
each administrative region in the
framework of contracts "ADEME -
region", the total available budget in
France for energy management in all
economic sectors reached 230 million
euros in 2001.

Despite this large amount of money
available in the energy conservation
field, extensive and systematic subsi-
dies by ADEME remain impossible.
ADEME therefore implements part-
nerships with banks, large building
stock managers, professional organi-
sations and municipalities.

Schematically, the ADEME support
system includes:

* Support for energy-related deci-
sion-making through pre-audits,
audits and feasibility studies for
the assessment of energy conser-
vation investments presenting the
best pay-back within the analysed
site,

* Support for demonstration and
best practice energy projects
(implementation of successful
energy R&D and of efficient but
not yet expanded energy technolo-
gies),

Financial support for the research
and the development of technolo-
gies or methodologies related to
energy efficiency and manage-
ment (subsidy rate between 30
and 70% of the total cost),
Subsidies for communication and
training dedicated to energy users,
managers and consultants.

These supports are implemented at the
level of the 26 regional delegations,
which are the contact points for
project proposals.

These new measures, included in the
French Programme for Energy Effi-
ciency Improvement, concern:

* 25 concerted operations for a
large scale retrofitting of buildings.
They will be implemented at the
local level and will concern energy
savings on space heating, hot
water, cooling and demand-side
management. The selection of
municipalities and sites will be
based on a precise evaluation of
the potential for energy savings
and reduction of greenhouse
gases emissions in the area. All
residential, commercial and
institutional buildings will be
involved. Subsidies will be brought
by ADEME, municipalities,
ANAH (French Agency for
improvement of existing dwell-
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ings) and by associated public
bodies to pre-audits, audits, and
feasibility studies, energy conser-
vation investments, information
and training. The duration of each
operation is 4 to 5 years. The 25
operations are to be implemented
by ADEME,

500 Energy Information Points
(PIE) that will provide advice to
households, craftsmen and munici-
palities on studies to undertake,
profitable energy conservation
investments and efficient tech-
nologies,

Implementation of a large-scale
funding system gathering private
and public money to finance
retrofitting operations,

Reduction of the energy consumption
of institutional buildings. A pro-
gramme has to be prepared by each
French Ministry in order to identify all
appropriate measures, with the goal
of being a showcase for all other build-
ing managers.

These different measures constitute
a set of actions addressed to builders
and users of buildings in order to reach
France's objectives and to meet its
commitment in the framework of the
Kyoto Protocol. It represents signifi-
cant efforts and it is essential to con-
vince all the building stakeholders that
their participation is key to the succes
of these efforts. Other measures will
be implemented in the near future in
a trend of progress planned for the
next ten years

Liaison, communication, training and
information will therefore be more and
more important to get professionals
truly involved in this large-scale move
towards more energy efficient build-
ings. Itis really an important challenge
and ADEME is deeply involved in and
dedicated to contributing to the attain-
ment of these goals.
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The long-term energy supply and de-
mand in Japan have been forecast to
take into account the Conference of
the Parties Third Meeting (COP3) ac-
cord. The energy conservation situa-
tions for both supply and demand have
thus changed in the manner described
below.

(i) Nuclear power

Three new nuclear power generators
have been started and one generator
has been under consideration by the
Power Recourse Development Coor-
dination Council since 1998. An Elec-
trical Supply Plan was released at the
end of March 2001. The projected
number of nuclear power plants by
2010 will be reduced to 13 units from
20 as originally planned. However,
there have been serious safety con-
cerns in recent years.

(i) Renewable energy

With an increasing interest in the
population in environmental issues, the
expectation for the use of renewable
energy is heightening. Although
progress has been made for its intro-
duction, hard work is still required to
achieve the desired targets by the
year 2010, due to restrictive factors
like cost, unstable output and other
issues.

(iii) International energy relation-
ships with emphasis on petroleum

Increased dependency on oil from the
Middle East (86% in FY1998), in-
crease of oil demand in Asia, the un-

predictable cyclic nature of the price
of oil, and loss of rights and interest
of Arabia Petroleum in Saudi Arabia
have caused an increased interest in
the stable supply of oil.

Because of the sluggish economy, the
energy consumption change in fact
became negative for the first time in
the 16 years since the 2nd oil crisis,
and was caused by a large downturn
in the industrial sector. But, in spite of
the sluggish economy, the residential
and transportation sectors have both
shown large growth. Also the progress
of energy conservation will be de-
layed due to the delay in plant invest-
ment in the industrial sector.

The Advisory Committee for Energy
established the current long-term en-
ergy supply/demand outlook in June

1998. Energy is the basis of everyday
living, economic, and societal activi-
ties. A stable energy supply is re-
quired, but this is offset by the de-
mands of environmental preservation
and energy efficiency. In considering
this outlook, energy security must be
maintained while achieving 2% eco-
nomic growth and CO, emissions
originating from energy production
kept at a stable ratio compared to the
FY1990 level.

(1) Final energy consumption and CO,
Emission trends and outlook

(Table 1) Summary of Measures to
Reduce CO, Emissions in Japanese
Residential and Commercial Buildings

Energy consumption is increasing due
to the pursuit of convenience and com-
fort, as well as increased use of of-
fice equipment. Keeping these facts
in mind, the review of energy con-

Figure 1: Final energy consumption and CO2 emission trends and
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Table 1

Category

Residential and Commercial Sector

Obligation of energy conservation by the legal
provision

Subtotal: 27.1 million kiloliter (27.2 million tons of
carbon equivalent

Measures to strengthen energy efficiency standards
for household electrical products, office appliances,
etc. (4.5 million kiloliter)

(9.7 million tons of carbon equivalent)

Guidance to energy conservation
Subtotal: 14.7 million kiloliter (16.2 million tons of
carbon equivalent)

Improvement of energy efficiency standards relating
to heat insulation of housing.

(2.7 million kiloliter)

(2.0 million tons of carbon equivalent)

Guidance to energy sonvervation by indirect
measures

Subtotal: 8.9 million kiloliter (6.7 million tons of
carbon equivalent)

Improvement of energy efficiency standards relating
to heat insulation of buildings.

(6.0 million kiloliter)

(7.5 million tons of carbon equivalent)

e B e
Technical development of high efficiency lighting,
high efficiency liquid crystal display, etc.

(1.1 million kiloliter)

(2.4 million tons of carbon equivalent)

Radical review of lifestyle of the nation
Subtotal: 5.0 million kiloliter (6.4 million tons of
carbon equivalent)

Raising indoor cooling temperature to 28 degree C,
lowering indoor heating temperature to 20 degree C,
ete.

(3.1 million kiloliter)

(5.0 million tons of carbon equivalent)

(More promotion by doing a publicity campaign)

Subtotal: about 55.7 million kiloliter (56.5 million
tons of carbon equivalent)

about 17.4 million kiloliter
(27.3 million tons of carbon equivalent)

with level of 1990.

Total: about 56 million kiloliter (about 56.5 million tons of carbon equivalent)
By these measures, CO2 emissions originating from energy use in 2010 will be stabilized in comparison

make more efforts in every field of the nation.

In order to stabilize CO2 emissions less than level of 1990, it will be necessary to reduce CO2 emissions
originating from non-energy use, to develop technical renovations transcending present expectation and to

sumption efficiency for each type of
home appliance and office equipment
is the starting point for these sectors.
Also, promoting thermal insulation for
housing and other buildings is neces-
sary to improve energy conservation.
On top of this, promoting technologi-
cal development for employing more
highly efficient equipment is required.

1. Efficiency improvement of
equipment

The revised "Law Concerning the
Rational Use of Energy" (Energy
Conservation Law) came into force
in April 1999. The "Top Runners Ap-
proach” (which aims for standards
meeting or exceeding the highest en-
ergy efficiency among products un-
der development within a sector) in-
troduced energy conservation stand-
ards for household appliances and of-
fice equipment in the revised Energy
Conservation Law. The energy con-
servation standards for the various
equipment types were established
through the activities of the Advisory
Committee for Energy, and were pub-
lished in March 1999.

It will be attempted to improve the
energy efficiency of home appliances

and office equipment between 14%
and 83 % by the year 2010 based on
new standards. (Table 2)

Note: Energy conservation of these
machines constitutes about 70% of
household and about 80% of office
electrical energy consumption.

2. Improvement of energy con-
servation performance of housing
and commercial buildings

Energy conservation of housing and
commercial buildings has been revised
and strengthened, based on the En-
ergy Conservation Law (reducing
energy consumption by 20% for air

conditioning of housing and by 10%
for commercial buildings compared
with current standards) and was im-
plemented in March 1999. In a paral-
lel effort, a review of the standards
for the performance of building insu-
lation materials has also been con-
ducted.

Moreover, a housing performance in-
dication system (established in June
1999, the "Law for Promoting Qual-
ity Assurance of Housing") has been
introduced for consumers to be able
to understand easily. Also, a privilege
system of finance has been estab-
lished by the Government Housing
Loan Corporation and its use pro-
moted. An ESCO (Energy Service
Company) model enterprise is also
being researched and introduced (Ta-
ble 3).

3. Future technological develop-
ments

a) Energy conservation field technol-
ogy strategy

The energy conservation field strat-
egy is part of the overall strategy of
promoting energy conservation by
technological development, including
common basic technologies, efficient
development, using information tech-
nology to develop an energy conser-
vation network, or examining the de-
velopment of systems.

This 'energy conservation field strat-
egy' is reflected as the "resource en-

Table 2: Target reduction for specific machinery

Target fiscal year Effect of
energy
conservation

Air conditioner (air cooling and 2004 (partially 2007) 63%
heating)

Air conditioner (air cooling only) | 2007 14%
Television 2003 16%
Video tape recorder 2003 59%
Fluorescent light 2005 17%
Copy machine 2006 30%
Calculator 2005 83%
Magnetic disk 2005 78%
Refrigerator/freezer 2004 30%

Effect compared to '97 (Air conditioner '97, Refrigerator/freezer '98
Note: Energy conservation of these machines makes electrical consumption of about 70% of

household and about 80% of office
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Relddi

Housing
Establish a standard for annual heating and cooling | Development of common items of measures to be
load taken by owner of building

Establish the heat loss coefficient restrictive than
previous standard.

Strengthen standard values regarding measures
taken to prevent heat loss through the exterior wall
or windows of building and the standard value
regarding efficient use of air conditioning
equipment

Establish a correction standard of heat loss
coefficient regarding passive solar method.

Add 'restaurants' to object building

Method for demarcating regions is changed from
prefecture boundary use to municipality boundary
use to take more detailed climate differences into
account.

Establish a standard value regarding a measure for
efficient use of energy for hot-water supply
equipment of 'store for selling commodity goods'

Review of the solar heat gain coefficient.
Review of the equivalent leakage area.

Establish a standard value regarding a measure for
efficient use of energy for conveyor system of
'hotels or inns'

Table 3:Summary of reforms of standards for judgement by owner of
building regarding rational use of energy to housing and commercial

buildings

ergy field technology strategy" in the
national technology strategy.

b) Specific actions

Specific actions include the develop-
ment of high efficiency lighting using
light emitting diodes to aim for improv-
ing energy efficiency by 50% com-
pared with luminescent lighting. Re-
search and development related to
reducing electrical standby losses for
domestic and office equipment, as well
as to super low power liquid crystal
displays is ongoing. In addition to
these, practical energy conservation
technologies including high perform-
ance building insulation materials are
being developed.

4. Radical review of the lifestyle
of the nation

An energy conservation labeling sys-
tem has been designed to inform con-
sumers.

A unified energy conservation labeling
system was introduced during Sum-
mer 2001 to provide easy to under-
stand information on energy conser-
vation for household appliances, in
order to aid consumer choice.

5. Energy conservation effect by
energy consumption amount indi-
cator ("Energy Conservation
Navi")

The Energy Conservation Center has
begun to install the Energy Consump-
tion Amount Indicator ("Energy Con-

servation Navi") to monitor (using ra-
dio transmission) a sample of 800
houses nationwide to indicate their
metered consumption of electricity,
gas, and water, beginning in Novem-
ber 1998. The energy conservation,
which does not appear directly, can
be found from the financial savings.
The energy conservation target can
be set in comparison with the amount
used in the previous year, and is eas-
ily implemented with a large effect.

(1) Establishment of the Building
Wastes Recycling Act (i.e. an Act
concerning the recycling of mate-
rials for construction work, etc)

(i) enforces the separation, disman-
tling and recycling of construction
materials,

(ii) establishes a registration system
for dismantling business operators.

(2) Establishment of the Basic
Law for Creation of a Recycling
Society

(i) reduction, reuse, recycling and
proper disposal (i.e. the basic princi-
ples of the use-and-disposal cycle),

(ii) clarifies businesses' and people's
responsibility for waste.

(3) Revision of the Recycling Act

(i.e. act concerning the promotion
of the effective use of resources)

(1) enforces resource-conservation,
long-life design and reusable parts/
components design; and

(i) formulates plans for restricting by-
products released by businesses as
well as plans for recycling measures.

Strengthen the energy conserva-
tion standard based on the Energy
Conservation Law

According to the Law Concerning the
Rational Use of Energy, energy con-
servation standards for housing and
building are determined, and owners
are obligated to take measures for
energy conservation based on the
standards, "criteria for owner's judge-
ment", and "guidelines of design and
construction". Since the law came into
effect in 1980 and strengthened the
standard in 1992-1993 for responding
to the aggravating global warming
problem, it was revised again and re-
inforced on 30th March 1999 (with the
next generation energy conservation
law).

It is expected by this revision that en-
ergy consumption for heating and
cooling in housing will be reduced by
about 20 %, reduce energy consump-
tion of about 10% for building (non-
residential).

Privilege measures by the Hous-
ing Loan System for housing which
has taken energy conservation
measures

- Housing loans are financed by the
Government Housing Loan Corpora-
tion (GHLC) to promote energy con-
servation in housing.

(1) A special additional loan for pas-
sive solar type energy efficient hous-
ing with devices for thermal storage
of solar energy (150 million yen addi-
tional loans), for housing that conforms
to the energy conservation standards
of FY1999 (50 thousand yen to | mil-
lion yen), or for housing which con-
forms to the next generation energy

ECBCS News - Issue 34

Page 9

October 2001



conservation standard (250 million
yen).

(2) A special additional loan for hous-
ing equipped with photovoltaic power
generation system (300 million yen),
or for housing with heating and cool-
ing equipment that have a certain en-
ergy efficiency performance (150
million yen to 200 million-yen addi-
tional loans).

(3) Preferential interest is applied to
housing that conforms to the energy
conservation standard of 1992 and has
high-durability by taking measures
such as wood preservation, moisture
prevention and reinforcement of prin-
cipal structural parts.

Measures taken by the Develop-
ment Bank of Japan to promote
energy conservation in buildings

- Certain measures are taken by the
Development Bank of Japan to pro-
mote energy conservation in buildings.

(1) Low interest is applied to building
development projects (having a total
floor area not less than 2000 m?) that
is well-planned environmentally, has
reduced energy consumption by ap-
propriate building planning and is de-
signed to ensure energy conservation
performance.

(2) Low interest loans for introducing
energy conserving building equipment
to high energy saving performance
buildings and renovation or upgrading
to improve energy conservation per-
formance of equipment in existing
building.

Subsidies for Model Projects for
Environmentally Symbiotic Hous-
ing in Urban Areas

- Subsidies are provided for develop-
ment projects for urban housing ar-
eas to promote Environmentally Sym-
biotic Housing that is well-planned in
relation to global environmental prob-
lems such as the prevention of global
warming, if they are good practical
model cases and meet a required con-
dition including reduction of environ-

mental impact. Subsidies are paid for
greenery on rooftops, water perme-
able pavements and refuse treatment
systems for composting, etc. through
Model Projects for Environmentally
Symbiotic Housing in Urban Areas.

- Subsidies are provided for develop-
ment of collective housing and build-
ing, if they meet a required condition
including the energy conservation
standard of 1992 in projects relating
to urban development or housing de-
velopment. They promote the forma-
tion of a good quality housing stock,
contributing to the promotion of urban
residences devised to cope with en-
ergy and resource-saving in the 21st
Century.

- Satisfactory living environments may
be formed through utilizing regional
wooden materials more often for
housing and public facilities, taking into
account regional availability. These
Forest Town developments, with good
quality wooden apartment complexes,
will thus be promoted.

Promotion of performance indica-
tion of buildings

- The development of the "Environ-
mentally and Energy Excellent Build-
ing Indication Mark System" by the
Institute for Building Environment and
Energy Conservation develops a con-
sciousness of energy conservation in
building owners by distinction of build-
ings by awarding the Energy Conser-
vation Mark for those buildings which
have a certain energy conservation
performance.

Education of heat insulation con-
struction experts

- Education classes have been opened
by local public organizations to popu-
larize and promote heat insulation con-
struction technology in housing for
carpenters and companies which sup-
port the local housing production.
About 64,000 people had attended the
class by the end of FY1999.

Introduction of Environment

Management Systems using ISO
14000s

- ISO 14000 series is the International
Standard (a controlling system for
understanding the effect on environ-
ment caused by enterprise activities)
for Environment Management System
for enterprise activities created by ISO
(Intemational Organization for Stand-
ardization)

- Many companies have already ac-
quired the certification, mainly the in-
dustries in fields such as electrical
machinery and general machinery.

- Measures are being examined to
encourage the introduction of the sys-
tem smoothly and promptly for small
to mid-size producers. This is because
the housing and building field remains
undeveloped in the popularization of
Environment Management Systems
based on ISO 14000s, especially in
small and medium-sized enterprises
for building and housing production.

Housing performance indication
based on the Law for Promoting
Quality Assurance of Housing

The "Law for Promoting Quality As-
surance of Housing" has been devel-
oped, which includes the Housing
Performance Indication System as
one of the principal provisions. The
Law for Promoting Quality Assur-
ance of Housing was announced on
23rd July, 1999.

Based on the Housing Performance
Indication System, the "Rank of the
Measures for Energy Saving" is es-
tablished as one of the performance
indication items.

- Establishment of a Housing Perform-
ance Indication System

The system indicates housing perform-
ance by item, in terms of grades and
other criteria that are easy to under-
stand, including:

(1) a performance indicator of the ther-
mal environment, resistance to dete-
rioration
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and building maintenance; and

(ii) a performance indicator of air qual-
ity, lighting/visual and sound insulation

It indicates the environmental per-
formance of housing (e.g. energy con-
servation) in such a way that is easy
to understand for consumers, and en-
courages consumers to choose envi-
ronment-friendly, high-quality housing.

Invitation for Proposals for a Sys-
tem to Rate Pre-Owned Housing
Performance

An invitation has been made to the
general public to propose a system
that appropriately rates the perform-
ance of pre-owned housing. The rat-
ing system is based on 5 factors: indi-
cation of housing performance; hous-

Technology Selection and Early
Design Guidance,

edited by Nick Barnard and Denice
Jaunzens, January 2001,

published by Construction Research
Communications Ltd, London,
ISBN 1-86081-458-1,

(ECBCS Code ANN 28 2001:1)

This document contains two reports
in a series produced by Annex 28 to
assist with the design of low energy
cooling systems:

- Selection guidance for low energy
cooling technologies (a software
version of this tool has also been pro-
duced.)

The report is based on a Selection
Chart to help to identify which of the
technologies are likely to be suitable
for a particular application on the ba-
sis of key building parameters. This is

ing remodeling/ownership history;
value assessment; warranties; and
disclosure of information to consum-
ers. Early introduction of the system
will realize market assessment and
stimulate the pre-owned housing mar-
ket.

Research and Development of In-
formation-Oriented Housing

Overall real-time housing perform-
ance may be obtained through spe-
cial building components for informa-
tion-oriented housing and information
networks.

(1) Houses will have a built-in data chip
that carries information on the per-
formance/history of each building part.

(i1) The housing performance/history
information stored inside the chip will

supported by Summary Sheets for
each of the technologies giving a brief
description and key information.
These can be used to refine the se-
lection of technologies for further con-
sideration.

- Early design guidance for low en-
ergy cooling technologies

This report is a compilation of guid-
ance developed for use during early
design. The guidance has been con-
tributed by the individual member
countries participating in the Annex.
The guidance is based on design
charts and tables and practical infor-
mation. The type of guidance varies
between the technologies as appro-
priate, depending on their type and
state of development.

The chapters are:-

A) The applicability of evaporative
cooling in commercial office buildings

B) Evaporative cooling in office build-

be managed in the form of a "Hous-
ing Information Karte" at the data
center, where the information of all
such chips are collected and managed
at one location.

This approach matches diverse needs
and available housing resources and
stimulates the distribution of housing
units, thereby promoting the develop-
ment of a market in which informa-
tion about the existing housing stock
is able to circulate.

ings
C) Slab cooling system with water

D) Night cooling ventilation in UK
commercial buildings

E) Night cooling in residential build-
ings

Low
Energy
Cooling

Annex 28 Low Energy Cooling January 2001

Technol.bgy Selection

and

Early Design Guidance
Edited by

Nick Barnard
Denice Jaunzens
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F) Ground coupled air systems
The other reports in this series are:-

Review of low energy cooling
technologies
(ANN 28 1995:1)

Detailed design tools for low
energy cooling technologies
(ANN 28 2000:1)

Case studies of low energy
cooling technologies
(ANN 28 1999:1)

They can be ordered via the ECBCS
Bookshop

Methodology Evaluation and
Design Tools,

by Paul Baker, Dirk Saelens, Matt
Grace, Takashi Inoue, 2000,
published by Laboratorium
Bouwfysica, KU Leuven, Belgium,
ISBN 90-75741-07-3,

(ECBCS Code ANN 32 2000:1)

This report deals with the work of the
Advanced Envelopes Thematic
Group. Its objective is to study the
impact of advanced envelopes on

Advanced Envelopes

Methodology Evaluation [ J @#ss § o

Il

and Design Tools ‘

whole building performance, by apply-

International
Energy
Agency

Energy Conservation in Buildings and

Community Systems Program

al Energy Planning (ALEP) —

ing devised methodology to identify
areas which have (a) a significant
impact and (b) a knowledge deficit,
by reviewing recent work which ad-
dresses these issues, and through rel-
evant case studies.

A Guidebook,

edited by Reinhard Jank,

October 2000,

published by Fachinstitut Gebaeude
Klimae.V. (FGK), Bietigheim-
Bissingen, Germany,

(ECBCS Code ANN 33 2000:1)

Within the IEA program on Energy
Conservation in Buildings and Com-
munity Systems four countries have
cooperated to apply the approach of
'Advanced Local Energy Planning'
(ALEP) to three big cities and three
regions in Germany, Italy, Sweden and
the Netherlands, using Markal as a
comprehensive energy model.

This Guidebook on Advanced Local
Energy Planning contains the results
of these case studies, a presentation
of the 'ALEP philosophy' and a dis-
cussion of the potential benefits of
energy system models in the context
of strategic local energy planning,

compared to conventional planning
approaches. It has been shown that
the results of the energy model could
be verified with conventional tools and
that the model, once established, al-
lows for much more comprehensive
analyses and optimization and thus is
better suited to develop a fully con-
sistent long-term energy strategy than
conventional means. Although capa-
ble of modelling a complex local en-
ergy system, there are deficits in user-
friendliness which represent a major
barrier for wider distribution. There-
fore, further development is necessary.
With Annex 33, a specification of the
needs of practical Local Energy Plan-
ning to future energy system models
that are at present under development
was provided.

&

International Energy Agency

Energy Conservation in Buildings
and Community Systems

Final report
July 1999
4EAN30-050701.01

ANNEX 30
"Bringing Simulation to Application”

1995-1998
D/2000/0480/30

Final Report on CD,

edited by Philippe André and Jean
Lebrun,

July 1999,

published by Thermodynamics
Laboratory, University of Liege,
Belgium,

Belgian Legal Deposit numbers D/
2000/0480/29 (paper edition) D/
2000/0480/30 (CD-rom edition)
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http://eneaweb.cstb.fr/annex40

The objective of the Annex is to de-
velop, validate and document tools for
commissioning buildings and building
services that will help facilitate the
achievement of this goal. These tools
will include guidelines on commission-
ing procedures and recommendations
for improving commissioning proc-
esses, as well as prototype software
that could be implemented in stand-
alone tools and/or embedded in build-
ing energy management systems
(BEMYS).

The general objective of the Annex
39 is to develop reliable components
for buildings based on high perform-
ance thermal insulation (HiPTI). They
are known as HiPTI systems (e.g.
facade element, door, water heater).
The successful developments should
lead to competitive products that are
available on the market. The main
technology to be used in the Annex is
Vacuum Insulation Panels (VIP).
They consist of a microporous core
material, packed in a gas tight enve-
lope, evacuated to a pressure of about
0.1 mbar.

www.iea-shc.org/task28/index.htm

The goal of Annex 38 is to help
achieve significant market penetration
of sustainable solar housing in the par-
ticipating countries by the year 2010
by providing homebuilders and insti-

tutional real estate investors with:

* A Web site: Model Solar Sustain-
able Housing which illustrates built
projects, exemplary in design,
living quality, low energy demand
and environmental impact.

* A book: Marketable Sustainable
Solar Housing: Plans, Details and
Performance which describes and
analyses recently built housing. It
will include a checklist and advice
from the experience gained from
these projects to help planers
develop marketable designs.

A handbook: Marketable Sustain-
able Solar Housing: A Design
Handbook with guidelines, graphs
and tables derived from building
monitoring, lab testing and compu-
ter modelling.

Demonstration Buildings with
press kits for articles and bro-
chures in local languages to
increase the multiplication effect
beyond the local region.

Workshops after the Task conclusion
presenting the results of the Task.

www.vit.fi/rte/projects/annex37

The general objective of Annex 37 is
to promote rational use of energy by
means of facilitating and accelerating
the use of low valued and environmen-
tally sustainable energy sources for
heating and cooling of buildings. Spe-
cific objectives are:

* To investigate the technical and
market potentials for replacing
high valued energy (e.g. fossil
fuels and electricity) by low
valued energy sources and to
assess its impact on global re-
sources and environment;

* To assess existing technologies
and components for low exergy
heating and cooling in buildings, to
enhance the development of new
technologies and to provide the
necessary tools for analysis and
evaluation of low exergy systems;

* To develop strategic means for
the introduction of low exergy
solutions in buildings by case
studies, design tools and guide-
lines.

www.annex36.bizland.com

The objectives of Annex 36 are:

* To provide tools and guidelines for
decision makers and designers to
improve the learning and teaching
environment of educational
facilities through energy-efficient
retrofitting,

* To support the decision makers in
evaluating the efficiency and
acceptance of available concepts,

* To give recommendations on how
to operate the retrofitted buildings,
and

* To promote energy- and cost-
efficient retrofit measures.

www.civil.auc.dk/hotel/hybvent/
index.htm

The objectives of Annex 35 are to:

* Develop control strategies for
hybrid ventilation systems in office
and educational buildings, for both
new build and for retrofit,

* Develop methods to predict hybrid
ventilation performance in hybrid
ventilated buildings,
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* Promote energy and cost-effec-
tive hybrid ventilation systems in
office and educational buildings,
and

Select suitable measurement tech-
niques for diagnostic purposes to be
used in buildings ventilated by hybrid
ventilation systems.

The objective of this Annex was to
work with control manufacturers, in-
dustrial partners and/or building own-
ers and operators to demonstrate the
benefit of computer aided fault detec-
tion and diagnostic systems. Meth-
ods were based on either stand-alone
"PC" based systems or incorporated
within a future generation of "smart"
building control systems. Subtasks in-
cluded:

* Constructing a prototype perform-
ance validation system for assist-
ing with the final stages of the
commissioning or re-commission-
ing of HVAC systems;
Constructing prototype perform-
ance monitoring systems to detect
unsatisfactory performance by
comparing current performance
with that predicted by a reference
model;

Interfacing prototype systems to
building control systems;

Testing and demonstrating per-
formance validation and monitor-
ing systems in real buildings.

A final report for this annex is due at

the end of 2001.

The purpose of the Annex was to
apply modern statistical and analyti-
cal tools that have been developed for
scientific system analysis to the area
of local or urban energy and environ-
mental planning. The approach was
one of direct application to specific
towns and cities within participating
countries. The Annex was subdivided
into 3 Subtasks covering:

* Transfer and sharing of knowl-
edge,

* Case studies,

* Guidebook production and dis-
semination.

This annex is now completed.

The aim of this study is to understand
the total energy and environmental
impact of buildings. This is based on
such factors as the life cycle of the
building itself combined with energy
and material throughput during build-
ing use. The results are being com-
piled into a comprehensive handbook
covering:

* Theory;

AIR INFORMATION REVIEW

September 2001

* Analytical Evaluation Tools;
* Applications;

* Benchmarks;

* Databases;

* Case Studies.

A high quality final report for this
project is in preparation.

Further products from this completed
annex are due soon - see page 11 for
details.

This annex extension in nearing com-
pletion and its products are soon to be
available.

INIVe eeig has now taken over as
Operating Agent for Annex 5. The
Annex's newsletter has now changed
its name to "Air Information Review"
and is distributed together with an in-
formative CD on ventilation issues.
The September issue is available free
of charge, with subsequent issues be-
ing available on an annual subscrip-
tion basis.

_ The AINC CD and a New
Stvle Tar AIR - Here Now!

L
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AUSTRALIA

Mr John Murray

National Executive Director, Master Builders
Australia, 3rd Floor, Construction House
217 Northbourne Avenue, Turner, Canberra
ACT 2612

Tel:+61 6 249 1433

Fax: +61 6 249 1373

e-mail: mbaust@ozemail.com.au
BELGIUM

Prof Jean Lebrun, Director,

Lab.de Thermodynamique,

Université de Liege

Campus du Sart-Tilman, Bdtiment B49
Chemin des Chevreuils, B 4000 Liége

Tel: +32 43 664801

Tel: (Secretariat) +32 43 664800

Fax: +32 43 664812

e-mail: JLEBRUN@ULG.AC.BE
CANADA

Morad R Atif

Director, Indoor Environment Research
Program, NRCC,

1500 Montreal Road (M-24)

Ottawa, Ontario KIA OR6

Tel: +1 613 993 9580

Fax: +1 613 954 3733

email: morad.arif@nrc.ca

CEC

Erich Ndgele

DG RTD J3 MO75 7/18

200 rue de la Loi

B-1049 Bruxelles

Belgium

Tel: +32 2 296 5061

Fax: +32 2 299 3694

email: Erich.Naegele@cec.eu.int

CZECH REPUBLIC

Dr. Miroslav Jicha,

Associate Professor, Dept of Mechanical
Engng., Technical Univeristy of Brno,
Technicka 2, 61669 Brno.

Tel: +425 4114 3271, Fax: +425 4114 3365,
email jicha@dt.fme.vutbr.cz

DENMARK

My Bjorn Hafstrom

Head of Section, Energy R & D, Danish
Energy Agency, 44 Amaliegade, DK-1256
Copenhagen

Tel: +45 33 92 66 60

Fax: +45 33 91 55 81

e-mail: bkh@ens.dk

FINLAND

My Esko Virtanen

Programme Manager Construction Technol-
ogy, TEKES Technology Development Centre,
PO Box 69, Malminkatu 34

FIN-00101 Helsinki

Tel: +358 10 521 5833

Fax: +358 10 521 5904

e-mail: Esko.Virtanen@tekes.fi

FRANCE

Mr Pierre Hérant

Batiment et Collectivités, Agence de
I’Environment et de la Maitrise de I’Energie
Centre de Sophia Antipolis, 06560 Valbonne
Tel: +33 4 93 95 7947

Fax: +33 4 93 65 3196

e-mail:pierre.herant@ademe.fr
GERMANY

Mr Jiirgen Gehrmann
Forschungszentrum Jiilich, Projekttrdger
Biologie, Okologie, Energie

Postfach 1913

D 52425 Jiilich

Tel: +49 2461 614852

Fax: +49 2461 613131
e-mail:j.gehrmann@fz-juelich.de
GREECE

Mr Dimitrios Nomidis

Head, Energy Saving Division, Ministry of
Development, Michalacopoulou str. 80
GR-101 92 Athens

Tel: +30 1 7709100

Fax: +30 1 7717612

e-mail: nomidisd@ypan.gr

ISRAEL

Mr Joseph Nowarski

Director — Energy Conservation

Ministry of National Infrastructure, P O Box
13106 , Jerusalem 91130

Tel: +972 2 5316115

Fax: +972 2 5316081

e-mail: jnow@mni.gov.il

ITALY

ing. Marco Citterio

ENEA ERG SIRE

C.R. Casaccia

Via Anguillarese 301

00060 S. Maria di Galeria

Roma

Tel: + 39 06 3048 3703

Fax:+39 06 3048 6504
marco.citterio@casaccia.enea.it
www.enea.it

JAPAN

Prof Yuichiro Kodama

Kobe Design University, Gakuen-nishi 8-1-1
Nishi-ku , Kobe

Tel/Fax: +81 78 796 2571

e-mail: y-kodama@kobe-du.ac.jp
NETHERLANDS

Mr Piet Heijnen

Account Manager Sector Bouw, NOVEM BV,
Swentiboldstraat 21, Postbus 17, 6130 AA
Sittard

Tel: +31 46 4 202268

Fax: +31 46 4 528260

e-mail: p.heijnen@novem.nl

NEW ZEALAND

Mr Mark Bassett

Building Research Association of New
Zealand Inc, (BRANZ), Private Bag 50908,
Porirua

Tel:+64 4 2357600

Fax:+64 4 2356070

email: branzmrb@branz.org.nz
NORWAY

Dr Jorn Brunsell (Vice Chairman)
Norwegian Building Research Institute
PO Box 123 Blindern, N-0314 Oslo

Tel: +47 22 96 55 46

Fax: +47 22 96 57 25

e-mail: Jorn.Brunsell@byggforsk.no
POLAND

Prof Stanislaw Mierzwinski

Silesian Technical University

Faculty of Environmental and Energy
Engineering, Dept of Heating, Ventilation &
Dust Removal Technology, ul Konarskiego 20
44 101 Gliwice

Tel: +48 32 2 37 1280

Fax: +48 32 2 37 2559

email: kowito@kowito.ise.polsl.gliwice.pl
PORTUGAL

My Pedro Figueiral

CCE - Centro para a Conservagao de Energia
Estrada de Alfragide, Praceta 1
2720-537 Alfragide

Tel: +351 2147 22814

Fax: +351 2147 22898

email: pfigueiral@cce.pt

SWEDEN

Myr Conny Rolén

Formas

Box 1206

Birger Jarls torg 5

S-111 82 Stockholm

Tel: +46 8 775 4030

Fax: +46 8 775 4010

email: conny.rolen@formas.se
SWITZERLAND

Mr Mark Zimmermann

EMPA-ZEN, Uberlandstrasse 129

CH 8600 Diibendorf

Tel: +41 1 823 4178

Fax: +41 1 823 4009

email: mark.zimmermann@empa.ch
TURKEY

Prof Dr Riiknettin Oskay

METU Mech Eng Dept, Makina Miihendisligi
Boliimii, Orta Dogu Teknik Universitesi
06531 Ankara

Tel: +90 312 2102539

Fax: +90 312 2101266

e-mail: mecheng@rorqual.cc.metu.edu.tr
UK

Oscar Faber Group Ltd

Marlborough House, Upper Marlborough
Road, St Albans AL1 3UT

Tel: +44 (0) 20 8784 5784

Fax: +44(0)20 8784 5700

Mr Barry Austin
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