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Facts about district
heating in Denmark

District  hcating has made greater
heasdway in Denmark than in any
other country, supplying about one-
third of the country’s heat needs. Den-
mark started piping waste heat from
power planis to homeowners back in
the thirties, and by 1963, 15 per cent
of the countlry was connected up 10
district heating lines.

Interest grew rapidly thereafter, and
by 1977 district heating was meeting

What are the figures?

Odense Flernvarmeforsyning {(Odense
District  Heating) began  supplving
healing waler from a centrally located
power plant to nearhy residents nearly
50 years ago. Today its operation is

33 per cent of the healing nceds. By
1982, according o energy estimates,
approximately 40 per cent of the
country will be served by disteict heat-
ing.

There are today abowt 450 district
healing plants serving 700,000 of
Denmark’s two million households,
About 16,000 Kilometres of double
piping link up power plants, district
heating plants and municipal inciner-

one of the world's largest, with a vear-
ly production of about 2,000,000
MWh, about B30 kilometres of heat-
ing mains and distribution lines, and
roughly 30,000 customers — of these,

Facts and figures:

ators with houscholds, office build-
ings, schools and other energy cus-
tomers. Houschold waste plays an
important part in the energy story. No
less than 35 communifies get heal
from municipal incinerators.

In aff, Denmark has invested about
15,000 miliion kroner (nearly § 3,000
million} in district heating, according
1o the Danish Board of District Heat-
Ing.

about 235,000 being households, Max-
imum load on December 31, 1978,
was 325 MW, equal 109,700 tons of
hot water per hour,

Papulation of Odense area:

Heat production:

Combined power-heating plant, coal and oil:

District heating centrals, oil:

Buitdings served:
tnstitutions, industry, homes:

Coverage: )
Average delivery temperature:
Average return temperature:

Line network:

167,000

1,785,000 MWh
155,000 Miwh

abhout 30,000

about 75 per cent
8600
4500

about 810 km
{including 28 km high
pressure mains)

Consumer costs, inciuding household hot water:

Heating:
Basic charge:
Total:

Financing:

1.0U.5. cent per KWh
0.4 U.S. cent per KWh
1.4 .5, cent per KWh

15-year lpan

Average annual consurmption for single-family

home of 120 sa.m. (1,200 sq.ft.):

Connecting charge for family
home of 120 sgq.m.:

20MWh=3% 4086

$ 760

Modern Danish disivict fiearing slaat
I e

Flear vecovery installation

Large industry
heats the town

One of the most inleresting district
heating projects now under way in
Penmark involves heat recovery from
a farge local industry, the Superfos
chemical works al Fredericia in Jut-
land. The agreement calls for Super-
fos to deliver hot water to the munic-
ipal disirict heating company, which
will then market it o its customers.
Proceeds will pay investment costs,
and whatever is left over will be divid-
ed hetween community and Superfos.

For consumers this means heat
units costing one krone less than oil-
fired units, an cconomy which is ex-
pected to double at a later stape,
equivalent to 1,000 kroner annually
for the average consumer.

The agreement vields not only
economic bul environmental benelits

as well since the drop in the volume of

aif burnt means a drop of 200 tons
in the sulphur dioxide annualky spew-
ed over the town, even if the oil con-
sumption of the Superfos plants gocs
up slightly.

Initial deliverics in 1978 enahied
Fredericia to cut its heating o1l con-
sumption by 7,000 tons, with an
appreciable reduction i individual
heating bills. In 1979, T'redericia ex-
pecls o osave 12000 tons of oll,
and by 1982 the annual fuel savings
will amount to  roughly 30,000
tons.

The Tiredericia-Superfos agreement
15 being studied closely by other
Danish communities.

The B&S incineration plants

Bruun & Swrensen A/S has delivered
more than 45 complete incineraiion
plants in Europe, while the com-
pany's Japanese licensce has built
three plants since 1976, The biggest
B&S plants can handle 384 melric
tons of waste materials in 24 hours.

In Benmark, where about 70 per
centt of all household solid wastes are
burned i incineration plants, Bruun
& Sarensen technology is invelved in
mos! existing installations. With few
cxceplions, these plants are hooked
up to district heating sysiems and con-
tribute ahout four per cent of the
country’s heat consumption,

According to Bruun & Savensen
figures, the value of heal produced by
incinerating plants can cover operat-
ing and maintenance costs, as well as

part of the interest payment and de-
preciation allowance. High environ-
mental standards permit their ercc-
tion within city limits, which means
transportation savings.

Bruum & Serensen A/S

Aaboulevarden 22
DK-80H) Aarhus C.

Bewnn & Soressen incinevation plant
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Hot water from houschold wastes

Houschold wastes may be a problem
for city planners. But wasles also pro-
vide a solution to another problem:
saving fucl and energy. Recycling
wasle materials will, at best, make use
of onty a small part of the daily wastes
of a madern city. The rest can most
profitably be turncd into heat.

Volund imncinerating plants turn
Copenhagen’s houschold wastes into
hot water {or the city’s district heating
system. A rough rule of thumb
equaies about six tons of waste mate-
rials with one ton of fuel oil, 5o the
huge stacks of ¢ity garhage mean con-
siderable fuel savings.

The Valund system, based on more
than 40 years of development, uses g

An example:

Total guantity of wastes

combination of moving grates and
rolary ovens to move waste materials
downward from the inlet al ihe top.
As wastes move along the prills, they
are continally exposed Lo the flames,
{hus assuring maximum combustion.
The lirst ¥elund plant of this type has
been serving a Copenhapen suburb for
over 40 years, More than 435 Valund
plants  have since heen  installed
around the world.

After burning trash has made ils
contribution to district heating needs,
the waste materials can be put to use
as road il or as a subsutute for pravel.
Slag contaiming iron can bhe sent (o
steel mills,

330,000 t/year

Recycled material

Heat supplied for district
heating, equal to

Gravel siag
Chip slag
Billets

Covering slag for use
on supervised dumping ground

This type of waste treatment, involv-
ing direet ce-use combined with com-
bustion and leading 1o full exploita-

tion of thermal energy and re-use of

the slap, may be deseribed as the 100
per cent re-cyeling process.

AY8 Valuad
Abildager 11
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30,000 t/vear

4,000t oilfyear
40,000 mifyear
4,000 m3/year
5,000 t/year

9,000 t/year

Combatting

corrosion

Danish homeowners and district heat-
ing authorities know the value of
Hydro-X in combatting corrosion and
scale 1n hot water tanks, Hydro-X, 8
iluid containing organic and inorganic
chemicals, can be wsed equally well in
any kind of hot water system,

A fully automatic dosing pump as-
sures the correct dosage for cach heat-
ing syslen. Periodic anatysis of heat-
ing waler is carricd out with the
Hydrotest, which was developed to re-
cord conductivity, alkalinity and
watcr hardness.

Hydro-X A/S

P Box 30
Tyistrupveg 50
DRK-9320 MHjatterup

fritmgy e warer (.I‘H(H[_l’.i'f_’r

Hydva-X dosing

Distribution

No heating system 18 beiter than the
pipes uscrd 1o bring hot water from
plant to user. Today's highly insulat-
cd brating pipes in their watertight
Jackets are easily laid, keep heat loss
to o rminimum and will last as long as
the system itscif. Advanced clectronic
monitaring systems sound the alarm if
the lines are damaged or if corrosian
sets in,

Pipe sections can be Jaid direetly in
sand-lined trenches, a far ery from in-
stallation provedures of carlicr vears,
when pipes were manually insulated

Mobile boiler
facilities

Danstoker mobile boiler units elimi-
naic delays in bringing district heating
plants on steam, because they can de-
liver heat 1o neighbourhoods and
tocal areas as the network is built up.
Onee a Danstoker unit has been link-
cd up with local wilily lines, It is
ready to start delivering heating water
for the matns,

Danstoker mobile boiler units are
built indo containers for easy lrans-
portation. Besides delivering heat dur-
ing the buitding-up stage of a district
heating svstem, they can also serve in-
dustrial users who want 1o spare the
costs of a botler plant.

Dunstoker
industrive) 17-21
1IK-4700 Nestved

ail the site with mincral wool, con-
erete or -other materigls, Today's
pine-in-pipe heating mains have wou
Danish manufacturers a 38 per cent
share of the European market.

I. C. Maller ASS
Treldeve) 191
DK-7000 Frederieia

Logstor Rorindustri A/S
Danmarksvej
DEK-9670 Lepstar

Prirotan Ror A/S
Brovadvej

Erritse

DK-7300 Fredenicia

Tierekompagnict
Stipshavnsve) 12
1IK-5800 Nyborg

A/S Dansk Rpnindustri
Nymavksve) 37
NK-7000 Fredericia




Energy-saving
electronics

A broad range of heating equipment
bearing the Euro-Therm trademark is
now being marketed in a number of
countries by Jydsk Varmckedelfabrik
A/S, a Danish company with aver 30
years of heating experience.

The Euro-Thermn name  covers
furnaces operating on oil, pas, coal,
wood and wasle materials, rotary oil
burners, ol ore-heaters, water emul-
sion units and the electronic controls
needed 10 assure eflicient operation.

The Euro-Therm | control panel
provides complete electronic opera-
tion of the burner. The Euro-Therm
11 regulates burner r.p.m., and the
Euro-Therm HI maintains a check on
heat production, temperalures and
smoke colour. The various Luro-
Therm contrel panels can be mount-
ed individually or together with the
power supply cabinet.

More than 1,200 Euro-Therm boil-
€r$ dre now in scrvice.

Jydsk Varmckedelfabrik A/S
Edw. Rahrsvej 32
DE-8220 Brabrand

Enre- Therm control units

Wanpan heating panels alony

Rotary burner

Starting point in any heating system is
the heater itself. Designed for casy
mainlenance, K. B. Rotary Burners
arce particularly suited for power sta-
tions, districl heating plants and other
industrial installations.

K. B.burners are delivered for burn-
ing oil, gas or both, and changing from
one fuel source to another is easily ac-
complished. An important accessory
15 the water emulsion unil which in-

Heating panels

Something new has replaced the old
hot-water radiator - the Wanpan
heating pancls that replace skirling
boards around the room. Unobtru-
sively placed at floor level, the Wan-
pan hot water panels blend with the
ittings of the room and lcave wall
space free for other purposes.

Placing the radialor at floor-level
provides heat where it is needed, and
because the Wanpan encircles the en-
tire room, there will be no temper-
ature variations from one side Lo the

Two BB, Rotary Birners inise at mifnncipal heating plan

creases fuel efficiency and reduces
solids coutent of flue gas by 90 per
cent. A gas recircuiation unit will also
help reduce wastes, as weil as improve
performance.

The water emulsion unit can serve
several burners at a time.

Dansk Olie- & Stokerfyring
Sct. Jorgensgade 108-110
DK-5000 Odense C.

other. Thermostat controls and a
clock-operated on-off switch  keep
heat consumption 10 a minimum.
Wanpan panels are easily installed
and require little maintenance. They
can also be provided with outlels for
telephone and electrical appliances.

Elpan ApS
Billedskererve) 8
DK-5230 Odense M.

Danfoss control components

Automatic controls

Danfoss, an intgrnationzl company
with production in six counlries,
ranks among world leaders in devel-
opment of automatic controls flor
heating systems of all kinds, including
disirict heating. Danfoss products are
sold in aver 100 countries.

Danfoss, which is & major producer
of refrigeration equipment and relrig-
eration controls, began working with
heating systemns in the mid-50s and

Heat measuring

A district heating service with thou-
sands of customers needs a depend-
able heat measuring system Lo assuie
correct customer billing. In Denmark
as well as in a number of other coun-
tries, this service is provided by ISS
Clorius Industr A/S, which uses a
measuring device developed in 1926
and since improved for grealer ac-
curacy.

The Clorius heat measurer resem-
blcs a thermometer. kt is mounted on a
radiator, where heat cvaporates a

thus has aboul a quarter century of ex-
pericnee  in this field. Production
includes automatic controls for dis-
trict heating systems as well as for
furnaces and radiators, and clectronic
speed regulators for AC motors used
in ventilation and air conditioning
SYSILMmS.

Danfoss A/S
DEK-6430 Nordborg

liquid inside a giass tube at « predeter-
mitcd rate. The gradually falling tevel
of the liquid in the tube will be meas-
ured in heat units that can be easily
read at the end of the heating season
by a Clorius represeniative. A new
tube is installed at the start of each
heating season, and a wire scal pre-
vents lampering,

IS8 Clorius Tndustri A/S
Literbuen 16
DK-2740 Skoviunde
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Battery-operated

heat register

Kamstrup-Metro A/S uses a battery-
operated heat register 1o record heat
consunmiption. This clectronic device
is operated by a 9-volt standard bat-
tery ar by a lithium battery with a life-
time of up to five years, The device is
mounted directly on the water meter
installed in the heating system, where
it mcasures the difference in tempera-
tures of water inpul and outflow. The
result is a precise record of home heat
consumption.

Kamstrup-Metro A/S was  estab-
lished in 1946 and today ranks as one
of Europe's leading producers of sll
kinds of measuring and regulating
cquipment [or temperatures, pros-
sures, and other variables.

Kamstrup-Metra A/S
lacob Knudsenswve) 12
DK-8230 Abyhgj

Kampsorup-Metra's heat register measires
heat variations

Clorius deviee measiives radiater’s fieat




Installations for homes

Redan A/S has acquired a reputation
in Denmark as a manufacturer of
highly advanced equipment {or home
heating and district heating systems.
Among other things, Redan turas oul
heat  exchangers, automadtic water
heaters and automatic controls for

disirict heating. 1t also manufactures
healing installations for home use.

A particularly sueeessful product
has been the Redan water heater. This
is built on the principle of a gas-opee-
aled water heater, using hot water
from the district heaiing sysiem as its

Danish Board of District Heating

‘The Danish Board of District Heating
represents a4 group of companies ac-
tively involved in development of
Denmark’s  distriet heating  pro-
gramme and which also deliver equip-
ment and components to district heat-
ing auwthorities in Europe. Danish ex-
pertise covers heat production, boiler
plants, solid wasle ineincration, in-

The group inclules the following

members:

Bruun & Swrensen A8, Aaboulevar-
den 22, DE-ROK) Aarhus C.

1SS Clorius Tnsustrl ASS, Literbuen
16, IXK-274() Skoviunde.

Danfoss A/S, DK-6430 Nordborg,

Dansk Olie- & Stokerfymng, Sct. Jor-
gensgade 108-110, DK-3000 Odensc
C

A8 Dansk Rorindustri, Nymarksve)
37, D700 Fredericia.

Danstoker, Industrive]
T3K-4700 Nastved.

Diirotan Rar A/, Brovadve), Ernitse,

v e o n e

17-21,

dustrial  waste heat recovery, and
establishment of distribution systems.
Danish experience can offer vou
better  district  heating  cfficiency,
energy savings and total encrgy utili-
sation through efficient heat recovery
from tngineration and industrial waste
heat production.
For further information write to!

Elpan  ApS, Billedskererve]  §,
[DK-5230 Odense M,

Svend  Hielmgart ApS, DK-8900
Randers.

Iydro-X A/S, P. 0. Box 30, Tyl-
strupvej 50, DK-9320 Hjallerup.

I. Ib Production ApS, Ciravene 18§,
DK-3620 Glamshierg.

Jydsk Varmekedelfabrik A/S, Fdw,
Rahrsve) 32, DK-K220 Brabrand.
Kamstrup-Metro ASS, Jacoh Knud-
sensve] 12, IK-8230 Aabyha.

Harry & Mopens Larsen IY8, Consult-
ing Engincers, Skoleve] 8, DK-5270
Odense N

Lebit A8, Tlovedgaden 28, DK-2970

energy source. |his efficient heat ex-
changer eleminates the need for large
hot water tanks,

Redan A/S
Sindalsvej 35
DK-8240 Risskov

Danish Board of District Heating
Rugaardsve)] 274
DEK-532 1 Qdense NV

Lepsior Rorindustri A/S, Danmarks-
vej, DK-9670 Logstor.

L. €. Meller ASS, Treldeve)
DX-7000 Fredericia.

Rambell & Hannemann ASS, Con-
sulling Engineers, Lavsensvanget 8,
DEK-5200 Qdense V.

Redan ASS, Sindalsve) 35, DK-R240)
Risskov,

Sean-lechnic Lid., P. O, Bos 139,
DK-2610 Radovre.
Tizrekompagnict, Shipshavnsve) 12,
[DK-5800 Nyborg,

ASS Vplund, Abildager T, [DK-2600
Gilostrup.
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