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Heat Plan Denmark
a small study with a significant impact

• Bottom-up R&D study financed by the district heating consumers

• Prepared by an independent team of experts from 
• Rambøll Denmark and 
• Aalborg University

• The first study in Denmark, really to integrate the energy and 
building sectors – to combine the supply and the demand side

• An eye-opener for the Danish politicians

• Could be a model for other countries
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We focus on the overall energy policy 
objective in the European Union

• The main objective is to reduce the fossil fuel consumption and 
the CO2 emission in a cost effective way

• Important EU directives to implement this objective
• Strategic environmental assessment
• Combined Heat and Power (CHP)
• Energy performance of buildings
• Renewable energy
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Most important objectives in the energy
policy in Denmark since 1976

• Objectives since 1976
• Develop the most economic heat supply projects for the society of 

Denmark 
• Reduce the dependency on oil
• Promote Combined Heat and Power (CHP)
• Promote renewable energy

• New additional objectives
• National obligation to reduce CO2 emissions outside the CO2 emission 

trading scheme
• Reduce CO2 emissions for the whole society
• To be independent of fossil fuels in the long run ! (2050?)
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Important Danish legislation
to implement the policy

• Electricity supply act from 1976
• all new power capacity since 1976 has been CHP  

• Heat supply act from 1979
• municipal heat supply planning, a new natural gas infrastructure and 

a substantial increase of district heating
• optimal zoning of district heating and natural gas networks based on 

overall economic evaluation for the society of Denmark
• district heating shifts from fossil fuel boilers to CHP and renewable 

energy 

• This legislation ensures unique least cost integration of power,
heat, gas and waste sectors in Denmark

• However, the building sector is not yet fully co-ordinated with 
the other sectors

6Energy Tours CTR FRB 2009Heat Plan Denmark by Anders Dyrelund

Heat plan Denmark
focus on the heating sector

• The plan shows how the Danish heating sector has reduced CO2
emissions from 25 to 10 kg/m2 since 1980

• The plan shows that this progressive development can continue 
• to achieve a further 50% reduction before 2020 and
• to achieve an almost CO2 neutral society before 2030

• The plan is based on an integrated approach, combining
• optimal end-user heat demand reductions - additional 25% or more?
• a lower return temperature from building installations – <35oC
• more district heating (DH) - from 46% up to 63-70% of the market
• energy efficient use of renewable energy in district heating
• individual heat pumps, solar heating and wood pellets
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How to produce the heat?
CHP and surplus wind energy via heat pumps 

combined with large heat accumulators

District heating which
combines

•Large and small CHP

•Electric boilers

•Heat pumps and

•Heat accumulators

Is a precondition for 
integration of large share
of wind energy in Europe

In Denmark the share of 
wind is growing from 
20% towards 70%
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How to produce the heat?
Waste to energy CHP

Case: Amagerforbrænding

•the first 100% utilization of waste
•tunnel to Zealand
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How to produce the heat?
Waste to energy with flue gas condensation

Case: Vestforbrænding
Efficient use of all the surplus heat from waste
•only in large district heating systems
•23% electrical efficiency in CHP
•100% total efficiency with flue gas condensation

Glass fiber tube inside
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How to produce the heat?
Biogas CHP

Biogas can substitute 
natural gas directly
in district heating plants -
not in individual boilers
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How to produce the heat? 
Geothermal energy boosted by biomass

70 dgr.C is sufficient for 
heating and hot tap water -

but only via large district 
heating systems

2 km 
in DK
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How to produce the heat? 
Large scale solar thermal plants

6 times more cost effective 
than 

individual solar heating
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How to produce the heat?
Straw

Difficult fuels can only be 
utilized in an 
environmental acceptable 
way in large boilers
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How to produce the heat? 
Surplus wood chip with flue gas condensation

1000 times more 
environmental friendly 
than wood stoves –
and twice as efficient
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Integrated district heating systems
Case: Greater Copenhagen, 2009

Vestforbrænding
•From gas boilers to 
district heating

•Waste management

CTR and 
Frederiksberg 
Forsyning

Amager-
forbrænding

New district heating
From gas to district heating

Existing district heating
CHP                            
Waste to energy
Transmission            
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New sustainable buildings
interact with the energy infrastructure

Case: New Ramboll office
in Kolding:

•Close to public transport

•District heating with

•Waste to energy CHP with
flue gas condensation

•”District Cooling” from 
near by water

•Low temperature floor
heating down to 25 dgr. C

•High temperature free
cooling through the same 
floor tupe system
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Heat Plan Denmark
statistics from 1980–forecast to 2050

• Statistics from 1980–2006 
• Danish Energy Authority
• More specific information from 430 district heating companies

• Forecast 2006-2050 based on bottom-up analysis for all 420 DH 
companies grouped in 10 clusters, which reflects the average
• DH from 46% to 63% in 2020
• DH up to 70% before 2050
• 25% heat demand reduction
• return temperature down to 35 oC in 2030

• State of the art of to-days technologies
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Heated floor area and
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Heat demand in total and
heat demand in kWh/m2
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Heat demand divided on heat sources
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District heating demand and 
market share
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District heating heat sources
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Fuel consumption per unit of district heating
delivered to end-user and share of CHP
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CO2 emission in million tonnes for all heating
and in kg/m2 floor area
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Heat plan Denmark - Statements

• It is important to focus on integrated solutions, including building 
envelope, building installations, district heating and power system

• District heating is a natural part of the urban infrastructure in 
modern cities

• District heating is a precondition for efficient, flexible and cost-
effective use of renewable energy and CHP for urban heating, not
least waste-to-energy and wind 

• District cooling is a natural part of the urban infrastructure in 
districts with sufficient cooling load  

• A stable energy policy since 1976, municipal planning and a tradition 
for co-operation in the society have been important preconditions 
for CO2 emission reductions in Denmark
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Heat Plan Denmark
Message to COP 15 in Copenhagen

• Do not worry about signing the Copenhagen Climate Agreement

• It is not a problem to develop a zero carbon heating sector

• You just have to co-operate at all levels in the society
• a stable and strong national energy policy
• municipalities take responsibility for the infrastructure
• well functioning co-operatives in the housing and heating sectors

• Even Danes can do it

• Have a look your self in Copenhagen
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Thank you for your attention!

ad@ramboll.dk

www.ramboll.dk
www.auc.dk

www.danskfjernvarme.dk

See our climate solutions at 
www.energymap.dk



Heat Plan Denmark 

Danish Heating Sector 
can be CO2 Neutral 
before 2030 

Heat Plan Denmark shows how 
the Danish heating sector has 
reduced the CO, emissions 

from 25 kg/ m' to IQ kg/ m ' floor 
area since 1980, and how the heat­
ing sector can be almost CO2 neu­
tral by 2030 based on well-known 
technologies. To the surprise for 

many, district heating based on 
combined heat and power and re­
newable energy is the key driver in 
this development, supplemented by 

optimal investments on the demand 
side in building envelope and heat­
ing installations. 

Many countries are in the begin­
ning of this process and their heat­
ing sector is much like the sector 
was in Denmark before 1980. There­
fore Heat Plan Denmark could be a 
road map for other countries in their 
efforts to improve their carbon foot­
print - in fact the plan demonstrates 
that it is not that difficult. You just 
have to follow the objectives of the 
relevant EU directives and co-oper­
ate on all levels in the society. There­
fore, why not join the Copenhagen 
Climate Agreement 2009. 

Anders DyreJund ( I.), Ramboll Denmark, Henrik Lund, 
Aalborg University First waste incineration plant in Denmark 
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Heat Plan Denmark 

Heat Plan Denmark is a Research 
and Development study financed 
by the Danish District Heating As­
socia tion . Kolding/ Denmark. It 
demo nstrates that district heating is 
the key technology for implement­
ing a CO2 neutral Danish heating 
sector in a cost e ffective way. 

Heating Sector since 1973 

Since the fi rst oil cris is in 1973. im­
provements in the heating sector 
have pl ayed a crucial role in the 
Danish ene rgy supply m ix. The heat 
supply act and the gas supply act in 
1979 started a ta rget oriented. least­
cost planning process and wide­
spread i.mplementation of natural 
gas and dis trict heating networks. 

Since 1980 annual CO2 emissions 
have been reduced from approxi­
mately 25 kg /m 2 to 10 kg / m2 floor 
area. This is due to two efforts: firs t­
ly. consumers have saved 25 % on 
heat; secondly. the heat marke t 
share of district heating has in­
creased from 30 to 46 % (corre­
spondingto 60 % of th e dwellings in 
Denmark). The district heating ex­
pansion has made it possible to im­
plem ent large scale combined heat 
and powe r plants, usin g low carbon 
energy. Natural gas has a lso had an 
i_mportant role. 

Danish District Heating Sector in 
Focus of the Danish Government 

The current awareness of climate 
change and the decision of the Dan­
ish Government to base future ener­
gy supply in Denmark on renewable 
sources has once again brought the 
heating sector and the possibilities 
of district heating into focus. 

Heat Plan Denmark shows that it 
is possible to continue this progres­
sive development. so that CO2 
emissions fro m the heating sector 
can be reduced by another 50 % by 
2020 and tha t an almost CO2 neutral 
heating sector is achievable by 2030. 

Reducing the CO2 Emissions by 
another SO % by 2020 

Heat Plan Denmark shows how 
these benefits can be achieved by 
2020 in a cost e ffective way through 
a combination of the followin g ini­
tiatives: 
• Consume rs save anothe r 25 % on 
heating and reduce their return 
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Figure 4. The district heating demand and market share increases 
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temperature to the district heating 
network to around 35 ' C, e.g. in 
connectio n with renovation of the 
building envelope. 
• District heating is expanded from 
46 % to around 63 % of the market 
share, starting with the very prof­
itable conversion of large gas fu ­
elled boiler plants to district heating 
based on combined heat and power 
and renewables. 
• The majority (approximately 
70 %) of new buildings, for which 
intelligent urban planning is possi-

ble and cost effective, are connect­
ed to district heating or block heat· 
ing, whereas the remaining will be 
individually supplied low ene rgy 
houses. 
• District heating systems are fu r­
ther interconnected so that utilisa­
tion of excess heat in the summer, 
mainly from waste to energy plants, 
is improved, and competition be­
tween the heat sources is intensified. 
• District heating production is ex­
panded with more heat storage 
tanks. more renewable energy, in 

particular more efficient waste to 
energy combined heat and power 
plants with flue gas condensation, 
large scale solar heating, biomass 
boilers and combined heat and 
power, biogas combined heat and 
power, geothermal energy and ex­
cess wind energy. 
• The remaining heat market will 
be covered by heat pumps and 
wood pellet boilers in combination 
with individual solar heating . 

Case Studies for the 
Developement after 2020 

Heat Plan Denmark compares 3 
cases for the development after 2020. 

Case A 
A 70 % district heating market share 
and co nstant heat demand from 
2020, taking into account the effects 
of electricity savi ngs and increasing 
comfort, which could be a realistic 
alternative in case of increasing fue l 
prices. cost based price signals to 
the consumers and a strong heat 
p lanning. 

CaseB 
A 70 % district heating market share 
and additional 25 % heat savings af­
ter 2020, corresponding to a total 
50 % heat savings compared to the 
2008 level. This could be an alterna­
tive to case A in case of strong en­
forcement of investments in the 
building sector. 

CaseC 
A co nstant 63 % district heating 
marke t share and a constant heat 
demand from 2020, which could be 
an alternative in case of modest fue l 
prices and a modest energy policy 
after 2020. 

Comparing the Cases 
Comparisons show that the addi­
tional heat savings of 25 to 50 % in 
case B do not contribute to any ad­
ditional CO2 reduction - only less 
consumption of biomass. Mo re­
over, a detailed analysis of numer­
ous heat saving options shows that 
the cost per saved MWh increase . 
dramatically in case the saving ex­
ceeds 25 %. However, furth er sav­
ings may be needed in a long-term 
perspective in which Denmark is 
heading for an energy system based 
100 % on renewable energy. 

Deta iled analysis of the heat mar­
ke t, wh ich could shift to dis trict 
heating (from 46 % up to 70 % mar-
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ket share), shows that district heat­
ing and heat pumps are the best so­
lutions combining CO2 emission re­
ductions and costs in a future CO2 
neutral society around 2060. This 
will be the case even if consumers in 
these districts reduce the space 
heating demand by up to 75 % , p ro­
vided the district heating adjust the 
networks to lower demand and low­
er return temperature. 

Moreover, compared to individual 
heat pumps, distric t heating will 
further strength en the reliability 
and flexibility of the supply of the 
overall energy system, not least for 
integrating large amounts of wind 
energy, (e.g. up to a market share of 
70 % wind energy in the e lectrici ty 
market), by combining combined 
heat and power, large thermal s tor­
ages, heat pumps and e lectric boil­
ers, which can absorb excess wind 
energy and balance the fluctuating 
wind energy. 

With regard to new buildings and 
new city dis tricts, the analysis 
shows that district heating com ­
bined with combined heat and 
power and renewable energy is 
more cost effective than individual 
solutions based on mo re invest­
m ents in the building envelope 
and /or investments in individual 
renewable energy solutions. Thus 
the analysis confirms that it is a very 
good idea that the EU directive on 
energy performance of buildings re­
quires that the CO2 emission shall 
be reduced in a cost effective way. 
taking into account local conditions 
and options for utilizing district 
heating, block heating and co m ­
bined heat and power. 

Therefore the study presents case 
A as the pre ferred option . 

Figure 1 to 7 shows the heal mar­
ket development from 1980 to 2050: 
heated flo or area, heat demand, 
share of th e heat market, dis trict 
heating demand, district heating 
production and CO2 em_issions. We 
note that the CO2 emission from 
waste to energy is assumed to be ze­
ro, as waste to energy is more envi­
ronmentally sustainable than land­
filling waste and that utilization of 
the excess heat does not contribute 
to CO2 emissions. We consider that 
the fo ssil fuel components in the 
waste are used by industries which 
produce plastic or utilize plastic in 
their products, not by those who 
utilize waste heat from the most en­
vironmentally friendly treatment of 
the waste. 

30 
Mt 
25 

t 20 
Columns show the total 

8 15 

10 

5 

o 
1980 1985 1990 1995 2000 2006 2010 2015 2020 2025 2030 2035 2040 2050 
.. Central heating/wail 
... District heating 

-' Central heatinglw natural gas 
-' Stoves, electriCity Heat pumps, other 

_ C02 emissions factor at building 
_ CO2 emissions factor outside the quota 

I !IOlg.6 

Figure 6. The total results of end-user savings and development of the district heating is a significant reduction of the CO2 emission 

1.4 

t 1.2 
_ 1.0 

e;;;~ 
ID.c 
~o 0.8 

::::::.:'= 
",c 

.2 ::::3 0.6 --0 _ 
",'" 
iQ i3 0.4 .c V 
"'B 

0.2 

o 
1980198519901995200020062010 2015 2020 2025 2030 2035 20402050 

Figure 7. The fossil fuel consumption to produce the district heating, (in terms of MWh fossil fuel per supplied MWh) is significantly reduced. The market share of CHP will be reduced in order to absorb excess wind energy 

We note that the very dramatic in ­
crease in the heat utilization from 
waste to energy is mainly due to 
more efficient combined heat and 
power plants with flu e gas conden­
sation and maximal utilization of 
the summer load . 

The Heat Plan Denmark has been 
prepared by e><perts from Ramboll 
Denmark, The Energy Division and 
Aalborg University, The Depart­
ment for Development and Plan­
ning. The work has been commis­
sioned by the Danish District Heat-

ing Association, the R&D fu nd, 
which is financed by contributions 
from the dis trict heating con­
su_rners. The report can be down­
loaded from www.danskfjern­
varme.dk. • 

ad@ramboll.dk 

lund@ lan.aau dk 
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HEAT MARKET 

m 

District Heating Solutions 

Fuel Flexibility Outflanks the Energy Crisis 

District Heating 
is Tomorrows 
Heat Market 
Heat consumers demand comfort, simplicity, stable prices, supply 
safety and conservation of the environment. The solution that meets 
those requirements is district heating. However, the implementation 
of this brilliant solution requires considerable planning w ith 
participation of many parties from the community. The critical factor 
is therefore political strength. It is needed at municipality level, at 
national level, and especially at European level. 

T
he last decades and the world 
outlook tell a story of rising en­
ergy prices and increasing 

strain on the environment. At the 
same time heat consumers demand 
comfort, simplicity, stable prices, 
supply safety and conservation of 
the environment. The solution that 
meets all those requirements is now 
ready, and it has been thoroughly 
tested with great success. The solu­
tion is district heating. 

The district heating system has 
unique flexibility for heat con­
sumers as it can utilize most kinds 
of waste heat and primary energy 
sources. This is important in case of 
fuel shortages, or for the purpose of 
reducing fuel costs or for gradually 
reducing environmental impact in 
the future. Also, all modifications 
and fuel replacements can take 
place without disturbing the district 
heating consumers at all! 

However, the implementation of 
this brilliant technology requires 
considerable planning with the im­
mediate participation of many par­
ties from the community, which will 
be rewarded later. The critical factor 

is therefore political strength. It is 
needed at municipality level, at na­
tionallevel, and especially at Euro­
pean level. 

Wide Choice of 
Primary Energy Sources 

The district heating system has a 
wide choice of primary energy 
sources (figure 1). It can be fossil fu ­
els like oil, gas, and coal. However, 
in Denmark, the majority of the dis­
trict heating production with fossil 
fuels takes place with an effiCiency 
as high as 200 to 300 %. The reason 
is the benefit ofthe coproduction of 
heat and power in combined heat 
and power plants. compared to 
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pure power production with the 
same power rate. The amount of ex­
tra fuel needed to make the heat re­
coverable is much less than the 
amount of heat recovered. 

Other primary heat sources suit­
able for district heating include 
• waste heat from industrial 
processes, household or industry 
waste incineration, 
• biomass (including wood, straw 
and vegetable oils), 
• hiogas from farming and waste, 
• geothermal heat, solar heat, wind 
surplus electricity, 
• or it might even be waste heat 
from nuclear combined heat and 
power plants. 

The potential of the district heat­
ing system can be illustrated using 
the concept of a town food market 
(figure 2) . Several kinds of primary 
energy available for a particular dis­
trict heating system correspond to 
the range of goods available. The 
range of goods and prices vary de­
pending on the season, the harvest­
ing weather etc. There may be short 
and long-term variations, pre­
dictable or not predictable. But the 
consumer can choose between the 
goods and optimize costs and pref­
erences each time. The purchased 
collection of goods wiU probably 
differ from time to time. 

The time horizon of energy sys­
tem planning is, though, much 
longer than the time horizon of the 
town food market. It is, or should 
be, several decades, which might be 
too long for some decision-makers. 
1l must take into account future de-
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.LI Halldor Kristjansson, 
Ramb01l Denmark A/S, 
Virum/Denmark 
(previous employer at 
Danfoss, where most of 
the article was produced) Figure ,_ District heating can utilize most heat sources 
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velopment within, for example, fuel 
supply safety, fuel prices, and the 
impact on the environment. Gener­
ally, all three are expected to be­
come far more critical during the 
next few decades. 

Security of Supply 

[n case of a crisis. It 15 easy to 
change fuel (figure 3) within a few 
days, if the alternative heat produc­
tion units have a lready been built, 
or within a few years if construction 
of a new production unit is in­
volved. The alternative - replacing 
thousands of individual boilers and 
other consumer instalJatjons - is 
not practically possible under these 
(crisis-)circumstances. It is easy to 
store coal as a back-up fuel for big­
ger units. In the future, fuel inde­
pendence might even have a 
healthy influence on the long-term 
fuel prices! If a large region - such as 
Europe - was supplied with district 
heating in most of its cities, the en ­
tire region would likely benefit from 
lower and more stable fuel prices in 
the long run. 

In Denmark, it is normal to COIl­

nect several kinds of primary ener­
gy sources to the city district heat­
ing network. The most important 
feature of the district heating sys­
tems in the future might be the way 
in which new kinds of primary en­
ergy SOUIces can be connected to 
the district heating network later 

Figure 2. The flexibility of district heating. The market principle facilitates 
comparison between price and quality (of sustainability. for example). 
These two cases are quite similar actually; it is only the time horizons of 
planning thot are different: several days, and several years 

Traditional situation Crisis situation 
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Figure J. District heating provides supply safety 
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Figure 4. Safe development towards greener technologies without 
modifications of consumer installations 
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Figure 5. The patchwork of heat production in a modern district heating 
system 

on and without d isturbing the con­
sumers! No one knows exactly what 
the future will bring, and the dis­
trict heating prin ciple provides the 
necessary flexibil ity to change the 
fuel mix at a later date, according to 
e n ergy-political d evelopme nt. It is 
both easier and more economical 
to build a new central district heat­
ing production unit than to change 

thousands of individual boilers, or 
other heating equipment in facto ­
ries, in stitutions and private 
homes. 

Towards Greener Energy 

As the financial, environmental 
and political costs of fossi l fuel s in­
crease, district heating allows 

smooth deve lopme nt toward s 
greener e nergy [figure 4), without 
the need to change consumer in­
stallations. This development is al­
ready taking place in a few coun­
tries. For each MWh district heat 
supplied to the Danish individual 
consumer, only about halfa MWh of 
foss ils are combusted for district 
heating. 

Windmills produce about 20 % of 
Denmark's e lec trici ty, and a 
planned large extension of windmill 
capacity in Denmark will increas­
ingly result in excess power in windy 
periods. The situation is s ignalled 
by extremely low electricity prices 
temporarily on the pool market, 
and this is a good opportunity for 
dis trict heating systems. District 
heating water can be heated up by 
means of electrical coil , which is a 
very cheap investment, or by means 
of a h eat pump, which multiplies 
the heat output relative to electrici­
ty input. In some cases, this heat is 
stored in a heat accumulator. The 
same p rinciple applies to sola r en­
e rgy. It is already increasing its share 
in district heating. 

Patchwork of 
District Heat 
Production 

The primary heat source disper­
sion ofa mode rn, large distri ct heat­
ing system has a patchwork look 
[figure 5). The lowest part of the fig­
ure 5 includes the highest priori­
tized production which is normally 
the household waste (or unclassi­
fied waste) incineration , as this kind 
of waste has to be incinerated im­
media tely. The upper part of figure 5 
includes lower prioritized produc­
tion, like the fossil fuel gas. The pri­
orities partly depend on ho)" stor­
able the fuel is. In addition, the pri­
orities may change for the same dis­
trict heating system. The situation 
on the electricity market may affect 
the priorities of the h eat and power 
plants, among other things. Figure 5 
is designed to illustrate principles; it 
includes simplification s of both pri­
orities and heat supply peaks. 

The opportun ity for heat storage 
has now become a major advantage 
of district heating. Excess green en­
ergy I cheap energy is stored in the 
traditional aerial district heating ac­
cumulators as short-term storage 
for a day or a week, or it is stored in 
much bigger underground basins as 
a long-term or seasonal storage. 

m EuroHeat&Power English Edition · Vel. 6 • 11/2009 



District Heating 
Network for 
Local Heat Sharing 

A future potential of the district 
heating netwo rk, which is associat­
ed with fl exibility, is local heat shar­
ing (figure 6) . Future renovations of 
buildings may involve conversion 
of the whole roof into a solar heat­
ing panel. Some of the houses in the 
local community wi ll be renovated, 
whereas others will not. Then, ac­
cording to economists, the district 
heating network can be a local mar­
ket for the surplus sola r heat, or, ac­
cording to techn icians, a local heat 
accumulator for the surplus solar 
heat. Surplus solar heat from those 
particular houses is put back into 
the district heating network. This is 
probably much more econoffi_ical 
than storing heat inside the houses. 
Heat accumulators in private hous­
es consume space in the region of 
1 000 €/m2. Furthermore, they in­
volve extra investment. mainte­
nance, and heat losses. 

The surplus heat may either be 
transferred to the return pipe or put 
back into the supply pipe. The first 
option involves the lowest invest­
men!. The second option is usually 
morc energy-saving, but it includes 
an extra pump in the consumer 
unit. The latter case also requires a 
system design with low tempera­
ture and low differential pressure in 
a local /secondary pipe network. 
Secondaty p ipe networks with heat 
sharing should probably be de­
signed with co- insulated PEX pipes 
to cope with frequent temperature 
variations mainly caused by local 
green energy. 

Towards Low-Temperature 
Networks 

In the future, the trend is likely to 
involve reduced temperatures in lo­
cal district heating networks, since 
low temperatures facilitate a mo re 
efficient utilization of green energy. 
Most new houses in Denmark are 
heated using floor heating which 
only requires 40 "C, so, it is the hot 
tap water that is critical for the dis­
trict heating supply temperature. 
Due to health conditions, the hot 
tap water temperature must be at 
least 55 or 60 "C, if stored in a tank. 
However. if the hot tap water is pre­
pared in a heat exchanger, immedi­
ately before consumption, then 
45"C is normally sufficient. Thus 
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Figure 6_ The micro network utilizing local green energy 
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Figure 7. District heoting reduces pollution 
a) heat supply with individual boilers 
b) district heat supply with a central heat production unit 

new low-temperature networks will 
involve hot tap water heat exchang­
ers. They can operate directly at 
50"C district heating supply tem­
perature, or they can operate at 
40 "C district heating supply tem ­
perature, if provided with a temper­
ature boosting device. This design 
ensures that the pipe heat losses are 
very low, and is relevant in the case 
oflow-energy houses. 

Reducing Air pollution 

Conversion to district heating 
normally reduces ai r pollution (fig­
ure 7). Even in the case of fo ssil fu­
els, one large heat production unit 
in a district heating system pollutes 
less. compared to thousands of 
small individual house bo ilers of 
different qualities and conditions. 
Cleaning technologies for large pro -

01 
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Road 

er, which is too late for some deci­
sion-makers. The investment in dis­
trict heating technology is in many 
ways the opposite of investing in 
bo nfire technology. Dis trict heating 
requires morc start-up resources, 
and the reward is bigger. Conver­
s ion to district heating involves 
planning and the coope ra tion of 
many organisations, which aga in 
requires a well developed authority 
system . One simple example: In­
vestment expenses are reduced if 
the installation of new district heat­
ing pipes and renovation of exis ting 
sewage and wa te r pipes takes place 
at the same time. 

• 

• 

• 

I ~~ 
• 

m 

Sewage pipe 

Water pipe 

Electricity cable .,0 __________ _ 

District heating pipe 

Telephone cable 

Internet cable J 
Figure 8. District heating is just another kind of infrastructure, a well known 
main characteristic of the modern society 
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Figure 9. Reserving dense populated areas to district heating, requires good 
planning recourses 

duction units are more advanced. 
and subsequent maintenance and 
improvements are both more eco ­
nomical and mo re flexible , because 
private consumer installations are 
not involved a t all. 

Reliable and 
Well Proven Technology 

It can be concluded that the flexi­
bility of the district heating system 
provides fantastic opportunities for 
the future. It has a unique a bility to 
utilise the potential of both green 
energy sources and cheap energy 

sources. Its robustness against fuel 
cris is is also unique. It is now a reli­
a ble and a well proven technology. 
Yet s till , it is just anothe r kind of in­
frastructure - one of the main char­
acte ristics o f modern society 
(figure 8). 

A Well Developed Authority 
System is Necessary 

But why is district heating not 
everywhere already? There are sev­
eral reasons. The initial investment 
in a complete district heating sys­
tem is major - the benefits come la t-

Planning authorities should re­
serve the more densely popula ted 
areas for district heating, including 
all cities. where it must be agreed 
that most or a11 heat consumers are 
co nnected to the district heating 
ne twork (figure 9). This is, by the 
way, already the norm for wate r ne t­
works, sewage networks, electricity 
networks and the road system . Con­
necting most or all consumers, 
d_rastically reduces the investment 
per consumer. Due to reasonable 
planning in Denmark, new district 
heating networks have already re­
placed existing gas ne tworks; even if 
the gas networks still run on 100 % 
domestic gas which is not likely in 
Europe, especially not in the future . 

Green and supply-safe distri ct 
heating should play a central role in 
energy planning in Europe. Imple­
mentatio n of district heating re­
quires a large amount of political 
strength from the very beginning; at 
a national or European level. The re­
ward is huge savings of CO2 and fos­
sil fu els, pretty much immunity 
against fuel cris is, and low and sta­
ble energy costs for the population . 
Implementation of district heating 
takes time. Make history and take 
action now! Tomorrow might be too 
late. _ 
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