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ciencies associated with combustion

engines, high efficiencies may be
reached — as much as 83% when used
in a combined heat and power applica-
tion.

A distinct advantage of fuel cells is that
they are completely scalable, which
means they can provide any power or
voltage required. They can therefore be
considered for a wide range of differ-
ent applications. The many application
areas for fuel cells fall into three main
markets: stationary, transport, and
portable.

The stationary market is combined heat
and power from small units for single
households to multi-MW units. Auxil-
iary power units (APUs) are usable in

the transport sector — for example
trucks, cars, and boats. Fuel cells can
possibly replace batteries in portable
computers, mobile phones and PDAs.
Several products have been demon-
strated for this use.

Fuel cells have the ability to use differ-
ent kinds of renewable fuels efficiently
and in both small and large-scale ap-
plications.

Fuel cells will revolutionize the electric-
ity industry, as they make small-scale
local generators because of their relia-
bility, quietness, and lack of emissions.
In this context, waste heat can be uti-
lized in district heating schemes, and
transmission losses avoided.
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The long-term potential of
wave power may be 10% of
global electricity consumption

HYDRO AND WAVE POWER

The use of water to create electricity
comprises a number of technologies,
primarily hydro, ocean, tidal, and wave.

Large hydropower plants continue to
be one of the most low-cost generating
technologies. However, limited availa-
bility of sites restricts further develop-
ment in many countries. Hydropower
now supplies 19% of world electricity
(16% ind 2003).

Ocean and tidal power have a potential
in a limited number of countries. In
Denmark, focus has been on wave
power, with coordinated research ef-
forts taking place under the "Wave En-
ergy Programme 1997-2001". Subse-
quently, several wave power techno-
logies have been demonstrated. The
first full-scale version (4-6 MW) is
planned for installation in 2007 with
others following shortly afterwards.
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The long-term potential of wave
power is estimated to be 10% of glo-
bal electricity consumption. Wave
power is more predictable than wind
power, as waves normally continue
for six to eight hours after the wind
drops. This allows wave power to
smooth out some of the volatility of
wind-generated power. Wave power

does not only have comparatively less
visual and sound effects, it also posi-
tively influences the living conditions
of fish by providing sheltered areas.
Hence, as technologies mature fur-
ther and costs are brought down,
wave power can be one of the intelli-
gent energy sources of the future.




GEOTHERMAL ENERGY
Geothermal energy has the benefits
of low CO, emissions, low running
costs, high security of supply, and
long life. It comprises geothermal
power and geothermal heat and is
best utilized as base load.

Geothermal energy is divided into
three systems;

1) low temperature used for heat
production,

2) middle and high temperature
with the possibility of generating
both power and heat, and

3) the hot dry rock technology,
which is still under development.

The first electricity generating geo-
thermal power plant in Europe was
installed in Italy in 1904. Italy still has
the highest capacity in Europe of
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electricity generating geothermal
power, with 665 MW installed in
2005. The installed capacity of geo-
thermal heat is highest in Turkey and
Iceland.

In Denmark, low-temperature geo-
thermal heat is used in district heat-
ing. The first plant opened in 1984 in
the Danish town Thisted, supplying
2,000 households. At this site, tests
have been carried out using waste
heat from solar and incineration
plants to heat the geothermal reser-
voir temperature in order to possibly
increase the energy output in winter.
The second Danish plant, which

opened in 2005 near Copenhagen,
supplies 1% of the city’s total heat re-
quirement. It is estimated that energy
obtained from porous sandstone be-
neath Copenhagen has the potential
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of supplying 20% of the city’s heat-
ing requirement for up to 600 years.
A number of Danish cities are suited
for geothermal power, and the third
project is planned for the Danish town
Senderborg in Southern Jutland cov-
ering a third of the city’s district heat-
ing requirement.

Europe is world leader in geothermal
technology and still has large unused
potential for this type of energy. Com-
prehensive assessments of the poten-
tial of geothermal energy in the
United States show a vast cost-
competitive  generating  capacity

within the next 50 years, similar to
the current US nuclear capacity.
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In Denmark low temperature
geothermal heat is used in
district heating



Denmark has developed
some of the world’s most efficient
coal-fired power plants




Energy Efficiency

ENERGY EFFICIENT

POWER PLANTS

An increasingly large proportion of
electricity and district heating in Den-
mark is being generated by combined
heat and power production from
power plants. Today, over 80% of
district heating is co-produced with
electricity.

Danish power plants are among the
most energy efficient in the world.
Three paths are central in Danish en-
ergy technology in increasing energy
efficiency: increasing energy combus-
tion efficiency; use of a different fuel
with lower fossil carbon content (bio-
mass); and capturing and storing CO,
produced during combustion. Due to
continuous research and develop-
ment the efficiency of Danish coal-
fired power plants is still increasing.

Over the last 20 years, a steadily larger
share of electricity has been produced
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at environmentally-desirable co-pro-
ducing heat and power plants and by
means of renewable energy. Further-
more, the use of biomass for the co-
production of power and district
heating has grown rapidly in Den-
mark.

Denmark has developed and deployed
some of the world’s most efficient
coal-fired power plants with very low
emissions of environmentally harmful
substances and gasses. An import ex-
ample is the Danish power plant
“Nordjyllandsveerket”  located in
Northern Jutland. It has a capacity of
410 MW and a world record of effi-
cient coal utilization. It has an effi-
ciency of nearly 91% when electricity
and heat are co-produced and an ef-
ficiency of 47% when only electricity
is produced.
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COMBINED HEAT

AND POWER

Combined heat and power (CHP) has
long been recognized as a technique
to reduce the energy consumption re-
quired to supply heat and power.
Combined heat and power is one of
the most energy efficient and envi-
ronmentally-desirable ways of pro-
ducing heat and power.

Combined heat and power is the si-
multaneous generation of usable heat
and power (usually electricity) in a sin-
gle process. Through the use of an
absorption cooling cycle, tri-genera-
tion or Combined Cooling, Heat and
Power (CCHP) schemes can also be
developed. CHP is a highly efficient
way of using both fossil and renewa-
ble fuels and can therefore make a
significant contribution to sustainable
energy goals, bringing environmental,
economic, social, and energy security
benefits.

Because CHP systems make extensive
use of the heat produced during the
electricity generation process, they
can achieve overall efficiencies in ex-
cess of 70% at the point of use.

In principle, most CHPs can also pro-
duce mechanical power, cooling
through absorption chillers from the
heat output and other heat outputs,
such as thermal oil and the direct use
of the exhaust gases. In addition to
the reductions of energy use, there
are other benefits, such as reduction
in emissions and particularly CO,.

The degree of energy and carbon sav-
ings depends entirely on the technol-
ogy and fuel being used in the CHP.
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MICRO COMBINED

HEAT AND POWER

A micro combined heat and power
(micro CHP) system is defined as a
system, which can provide a house-
hold’s electricity needs as a bonus to
water and indoor heating. Contrary
to industrial CHP systems primarily
generating electricity, while heat is
the useful by-product.

The principle is that a gas, biofuel or
oil-fuelled engine drives a generator
which produces electricity. The heat
from the engine block, oil cooler, and
exhaust, which would normally be

wasted, is absorbed by coolant water
through a high efficiency heat ex-
changer. This energy, stored as hot
water, is then usable directly for cen-
tral heating and hot domestic water,
or indirectly for air conditioning.

Micro CHP systems can also be based
on fuel cell technology. Fuel cells have
relatively higher electric efficiencies
than combustion engine-based tech-
nologies and very low levels at noise
and emission.
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DISTRICT HEATING AND
DISTRICT COOLING

For decades, Denmark has been the
world leader in the accumulation of
know-how and the development and
implementation of innovative tech-
nologies related to district heating
and district cooling. Today, almost
60% of the Danish population enjoys
the benefit of being connected to
clean, efficient, and cost-effective
district heating systems. The use of
heat is effectively monitored and con-
trolled, providing consumers with

ENERGY EFFICIENCY

maximum comfort while ensuring the
lowest possible energy consumption.
Using energy solely for electricity pro-
duction leaves the efficiency rate at
40%, whereas combined heat and
power production (CHP) raises the ef-
ficiency rate up to 90% or higher.

Waste incineration, combined heat
and power production, and surplus
heat from industry are used in combi-
nation to supply large-scale district



heating networks. Interconnecting
these heat sources provides the pos-
sibility to shift between various fuels
such as coal, oil and natural gas, and
to utilize solar and indigenous re-
sources such as waste and biomass.

For cooling purposes, the system uses
existing cooling water from electricity
production or low-temperature water
from the sea or ground water, which
has obvious advantages over tradi-

ENERGY TECHNOLOGIES
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tional electricity-driven air condition
systems.

This flexible system of district heating
and cooling maximises security of
supply, increases efficiency, and re-
duces fuel costs. In this way, Danish
experiences demonstrate that district
heating and cooling can be economi-
cally advantageous, environmentally
safe, and extremely dependable.
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METERING

One of the most efficient ways of re-
ducing energy consumption is to cre-
ate the right incentives for consumers
to cut back on consumption by saving
money. These incentives can easily be
created by applying accurate meter-
ing of actual consumption of heat,
electricity, and water. Many house-
holds and other facilities are currently
billed at a fixed price regardless of ac-
tual use, which sometimes ends up in
bizarre situations with consumers
opening windows for cooling while
the heat is on.

The right incentives for more logical
and efficient energy use are in having
a system which is able to charge for
the precise consumption. Letting con-
sumers pay for the actual consump-
tion instead of a fixed price will gen-
erate huge energy savings.

Metering technologies have many ad-
vantages at the practical level besides
their energy saving function. Auto-
matic metering systems will provide
increased data security without read-
ing errors and missing meter read-
ings. They will also reduce operation
costs as they provide constant access
to real-time data with meter readings
available on request.

At the service level, automatic meter-
ing will improve general customer
service and complaint handling. It will
also generate a more natural cash-
flow budgeting and management as
billing is based on real-time data and
estimated bills are no longer neces-
sary.



BUILDING MATERIALS

The Danish building materials indus-
try is innovative and has the ability to
encompass intelligent solutions that
increase both energy efficiency and
comfort in buildings. The capacity of
Danish companies together with envi-
ronmentally-focused legislation re-
garding buildings has made Denmark
a world leader in energy-efficient
buildings.

Despite this position, buildings still
constitute a vast potential for energy
savings. In Denmark, thorough reno-
vation of existing buildings and the
construction of energy-efficient new
buildings can save 80% of the total
energy consumption needed to heat
buildings until 2050. This corresponds
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to a reduction in Denmark’s total en-
ergy consumption of 30%.

It is well-documented that insulation
is one of the most cost-effective and
CO, emission saving building improve-
ments. Moreover, modern insulation
materials improve the indoor climate,
providing additional benefits for resi-
dents and users of modern buildings.
Using existing technologies, it is pos-
sible to make buildings CO, neutral by
combining proper insulation, suffi-
cient air tightening, good ventilation,
and energy efficient heating systems
with renewable energy sources such
as solar energy for the remaining en-
ergy consumption.

The Danish building materials
industry is innovative and has
the ability to encompass intelligent

solutions
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EFFICIENT

ELECTRICAL MOTORS
Electrical motors are integral parts of
most industrial production today.
Motor-driven  systems  consume
around 60% of industrial electricity in
the EU. However, many traditional
electrical fixed speed motors are not
able to adjust their energy usage ac-
cording to the power actually needed
in the production. Therefore, the po-
tential for energy savings by optimis-
ing the energy consumption is huge.
Combining motors with state of the
art variable speed drives is part of the
solution. Variable speed drives regu-
late the speed of a motor to the ac-

tual needs of the process it is running
and are an easy way of substantially
improving energy savings. The poten-
tial for energy savings by applying
variable-speed drives to electrical mo-
tors in the EU equals 43 billion kWh
per year.

Widespread use of efficient electric
motors in the Danish industry has
contributed significantly to minimize
the energy part of the production
costs.

Danish industry has
contributed to minimize
the energy part of the

production costs
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PUMPS

Pumps and pumping systems cover
different technologies, but their com-
mon denominator is a vast potential
for providing renewable energy and
lower energy consumption.

Heat pumps are one of the well-
known technologies. A heat pump is
a system, which is able to extract low-
grade heat from the air, ground, or
water, and concentrate it to provide
useful heat for space and water heat-
ing. Energy is only required to con-
centrate this heat and so the system
can provide a heat output up to four
times the energy input. Heat pumps
can also produce space cooling dur-
ing the summer by extracting high-
grade heat from a building and con-
verting it into a lower grade of heat

which can then be diffused back into
the earth or atmosphere. Thus a sin-
gle system can produce space heat-
ing, space cooling, and hot water.

Circulators are another technological
solution. There are over 120 million
circulators in the EU consuming 57
TWh, which equals twice the energy
consumption of washing machines in
the EU. By raising the standard of cir-
culator pumps, the average European
household will be able to save 10%
of its total consumption of energy.
Drawing on the technologies pio-
neered by, for instance, Grundfos, cir-
culators now require less energy for
start-up and operation which pro-
vides great contributions to a lower
energy consumption.
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ABB A/S

ABB in Denmark is head of ABB’s global wind power team and
district heating projects and employs around 800 people.

Barely a day goes by without talk of climate
change. Renewable energy, carbon capture
and biofuels are among the main solutions
put forward to mitigate climate change.
They are valid methods and must be pur-
sued but the truth is that most of the tech-
nologies are either not ripe, still too expen-
sive or have unwanted side effects.

There is a quicker, cheaper and more effec-
tive way of reducing carbon dioxide emis-
sions that can be applied right now: energy-
efficient technologies that are commercially
available and proven. Energy efficiency is
the low-hanging fruit in the campaign to
protect the environment because the tech-
nologies exist and we know the savings
they will deliver.

In industry, the biggest reductions in emis-
sions in the short term will come from meas-
ures to run processes more efficiently. To
give one example, about 40% of electricity
is consumed by industry, and two-thirds of
that is used by electric motors. Devices to
regulate the speed of a motor can reduce
their energy consumption by 50% in many

applications. Yet less than 10% of motors
are equipped with such a device.

Fitting them to all the motors shipped last
year alone would avoid 200 million tons of
carbon dioxide emissions per year, more
than three times the annual emissions of
Denmark. And there are many more energy
saving opportunities like this. Just ask us.

Having said this, ABB is continuously work-
ing on technologies that support the opti-
mization and promotion of sustainable en-
ergy solutions such as wind power, solar
energy, hydro power, geothermal energy,
bio power and district heating and cooling.

15 b

ABB A/S

Meterbuen 33
DK-2740 Skovlunde
Tel. + 45 4450 4450
Fax + 45 4450 4460
abb.dk@dk.abb.com
www.abb.dk

CONTACT
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AIKAN A/S SOLUM GRUPPEN

State-of-the-Art

biowaste treatment
The AIKAN system

The AIKAN system turns biowaste into biogas

- electricity - heat - fuel and fertiliser.

Learn more about Solums’s unique combined

anaerobic digestion and composting system

on www.solum.com or ask for a brochure at
+ 45 43 99 50 20.

®

gy Solum

GRUPPEN

The Solum Group has 60 employees in Denmark,
Norway end Sweaen who work with pro/ects

11 IMENY 8reas, INCliaing the establishiment anad
operation of organic waste treatment p/ants.



a8/
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Energy savings and reduced
maintenance costs

Through advanced control of streetlights
and utility meters, Amplex provides cutting-
edge installations for any environment.

Our turnkey solutions, AmpLight and Amp-
Metering, offer the combination of highly
advanced technology and extreme reliabil-
ity. We know that stability and consistency
are key elements of a well-functioning sys-
tem, and our well-proven solutions are in-
stalled throughout the world.

Savings on streetlight

Streetlights are a valuable asset to any town
or city, but most municipalities spend more
money on streetlight than any other budget
item.

Amplex provides highly flexible turn-key in-
stallations that will provide as much as 50%
savings without compromising the quality.
AmplLight controls more than 5 million
lighting points worldwide and is the most
flexible and advanced solution on the mar-
ket — proven by the largest number of instal-
lations.

Automated Meter Reading

Every apartment, house and industrial build-
ing is equipped with meters to measure the
amount of water, gas and electricity they
consume. One of the most time-consuming
and expensive tasks for utilities is gathering
and handling data from these meters.

With minimal installation and operating
costs combined with maximum  reliability
and a full overview of the system, AmpMe-
tering offers an advanced metering solution
that is highly reliable. Amplex’” AmpMeter-
ing solution has worldwide reach and is the
biggest supplier of advanced meter reading
in the Middle East.

See more at www.amplex.dk or email
info@amplex.dk

anplex

AMPLEX A/S
Silkeborgvej 2
DK-8000 Aarhus C
Tel. +45 8730 4500
Fax + 45 8730 4550
info@amplex.dk
www.amplex.dk
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BABCOCK & WILCOX VOLUND A/S
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We are one of the world's leading suppliers
of equipment and technologies designed to
convert household waste and bio-fuels into
thermal energy.

Our expertise lies within boilers and grates
— the very heart of all waste-to-energy and
biomass plants. We have delivered more
than 500 solutions within waste-to-energy,
biomass, and fossil fuels.

Throughout the years we have continuously
developed our range of boiler, grates and
firing systems — systems that enable us to
solve and fulfil our clients” needs and expec-
tations regarding plants with optimum en-
ergy utilization and reliability under maxi-
mum consideration of the environment.

Pleace contact:

Mr. Kenneth Jgrgensen

Sales Director

Mob.: +45 2141 8732, kej@volund.dk
Mr. Peter Laursen

License & Partner Manager
Mob.: +45 2462 4729, pel@volund.dk

Babcock & Wilcox Vﬂluafi

BABCOCK & WILCOX V@LUND A/S
Falkevej 2

DK-6705 Esbjerg @

Tel. + 45 7614 3400

Fax + 457614 3600
bwv@volund.dk

www.volund.dk
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BIOGASOL APS

BioGasol is a combined biotechnology and
engineering company in the field of renew-
able energy. Our core competences lie in
the development and design of process
technologies for the production of ethanol
based on lignocellulosic biomasses, so called
2nd generation bioethanol. The BioGasol
technology concept is cost effective and
enables the production of bioethanol to a
price fully competitive to oil derived fuels.

We have developed technologies to solve
the major barriers for the production of
lignocellulosic ethanol. With our process
concept it is possible to convert all carbo-
hydrates available in the biomass to bio-
ethanol. Other energy products are biogas,
hydrogen and solid fuels. This way over 90
per cent of the biomass are converted into
renewable energy products. The BioGasol
Concept has been for over one year suc
cessfully in operation in a pilot facility at the
Technical University of Denmark, DTU, Co-
penhagen. A demonstration plant with a
planned capacity of 10 mio. litres of bio-

ethanol is scheduled to be in operation from
late 2008 on the Danish island of Born-
holm.

Our technologies can be used as a stand-
alone biorefinery or as an integrated solu-
tion into a conventional bioethanol produc-
tion plant to maximize the yield of biofuels.
The concept can be used for various bio-
masses such as wheat straw, corn stover
and sugarcane bagasse and makes a world-
wide flexibility for the implementation of
our technologies possible

=/
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BIOGASOL

DTU, Building 204
DK-2800 Kgs. Lyngby
Tel. + 45 4045 8184
nl@biogasol.com
www.biogasol.com

CONTACT
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DANISH ENERGY
INDUSTRIES FEDERATION

The Danish Energy Industries Federation is part of the Confederation of Danish Industries.
[t's 300 member companies have energy as their primary area of activity.

These companies are engaged ind the fields of:
® energy ressource extraction
e energy production and distribution
e energy saving products
¢ manufacturing and developing technology and equipment for energy purposes
e advisory services

The objective of the Federation of Danish Energy Industries is to work towards the best
possible growth and development in the Danish companies for which energy is the primary
business ares, both with respect to the national and to the international markets.

The Danish Energy Industries Federation undertakes a number of market promotion events
through contracts and business delegations abroad as well as in Denmark. The Federation
works from its own secretariat within the Confederation of Danish Industries

E[MEuEGY — DANISH ENERGY INDUSTRIES
SO FEDERATION

H.C. Andersens Boulevard 18
DK-1787 Copenhagen V.

Tel. + 45 3377 3377

Fax + 45 3377 3300

di@di.dk

www.ei.di.dk
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OF DANISH INDUSTRIES

Company profile

The Confederation of Danish Industries is
the central private organisation of the Da-
nish manufacturing and service industry.
Membership of the Confederation is com-
prised by approximately 7,000 private enter-
prises representing the internationally ori-
ented companies in virtually all sectors. The
Confederation represents the member com-
panies in collective bargaining with the Da-
nish trade unions and promotes the political
interests of business vis-a-vis Government,
Parliament and local authorities i.e. policy
advocacy at local, national and international

level.

DANSK INDUSTRI

Confederation of Danish Industries

ARTIOM

ARTIUM

The Confederation also offers a full range of

services to member companies within the

following areas:

— Export promotion, conferences, seminars
and round table discussions

— Market information, councelling and
consulting

— Business economics, analysis and
statistics

— Network relations — between members
and society at large

— Industrial & labor law, and industrial
disputes

CONFEDERATION

OF DANISH INDUSTRIES

H.C. Andersens Boulevard 18
DK-1787 Copenhagen V.

Tel. + 45 3377 3377

Fax + 45 3377 3300

di@di.dk

www.di.dk






Dl is the voice of Danish industry—a strong voice which is listened to. Currently
7,000 companies have chosen to join forces within DI. DI aims to provide the best
working conditions for Danish companies in order to improve their competitive edge.

CONFEDERATION OF DANISH INDUSTRIES
H.C. Andersens Boulevard 18 - DK-1787 Copenhagen V
Tel. +45 3377 3377 - Fax +45 3377 3300 - di@di.dk - www.di.dk






