




































III 

CONCLUSIONS 

Most helpful contributions of the National Committees to the enquiry on the 

situation of district heating in the member countries of the World Power Conference 

have brought together some very useful statistical information on a large number 

of heat distribution undertakings and made it possible to find out the views of 

National Committees on the reasons for the development reached by district 
heating in their respective countries and on the future of this method of heating. 

Some countries where district heating is developed and which no doubt could 

have contributed useful information, have replied only in part to the questionnaire 

or have failed to reply altogether. 
Furthermore, in spite of precautions taken to avoid as far as possible errors in 

the interpretation of the questionnaire, some of the information supplied has been 

difficult to treat and it has not been possible to carry out a statistical analysis as 

thorough and as coherent as was hoped for. Time was too short to enable the ad

hoc Committee to take the necessary steps to obtain further details in all cases of 

incomplete replies. 
Lastly, in view of the short time available after the receipt of all the replies, the 

ad hoc Committee has not been able to carry out a full analysis of the information 

supplied, particularly in comparing the main characteristics of the heat distribution 
undertakings such as coefficient of utilisation, load curves, the characteristic ratio 
of combined production, etc. There is therefore still much available data for a more 
thorough and detailed examination but which could only be carried out properly 

when the additional details mentioned above have been obtained. The Committee 
could, however, supply all the additional available information on certain specific 

points to specialists who may be interested. 

It should also be stressed that the enquiry purposely avoided supplies for indus­

trial uses not having the character of a public supply, although, in some countries, 
these supplies might represent a substantial part in the national energy balance. 

In spite of these restrictions, the enquiry shows that district heating has taken a 

substantial part and even in some cases a very large proportion of the supply of 

heat in about fifteen countries and particularly over the last fifteen years. 
Many common features appear in the field of district heating among the various 

countries in spite of differences in climatic and economic conditions, whether these 

be of a general nature or specifically applying to the energy field. 

Thus the recognised advantages of district heating are much the same every­

where: fuel saving and, generally, reduction of the cost of production of heat supply 

to the consumer, contribution to the fight against atmospheric pollution, con­

venience, flexibility and security of supply provided to the consumer. 

Similarly, the technical methods of production and distribution of heat adopted 

in various countries show common principles, although they may display a fairly 
wide variety in detail. 

The production of heat is obtained, on the one hand, by means of installations 

for the production of heat only, sieam boilers or hot water generators under 
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pressure and, on the other hand, by means of stations for the combined production 
of electricity and heat using basically extraction condensing steam turbines for 
district heating requirements, back pressure turbines and to a lesser extent gas 
turbines. 

All conventional fuels compete in the production of heat; the use of nuclear fuel 
has started in Sweden, where this practice appears likely to develop. 

The enquiry has tried to assemble accurate information on the combined 
production of electricity and heat, which appeared to deserve careful examination. 

Combined production gives a saving of fuel, varying according to the technical 
conditions adopted for the installations, over the production of electricity in power 
stations with condensing sets or the production of heat by means of steam or hot 
water generators. 

This fuel saving, however, is only one of the factors to be considered in an econ­
omic comparison between the combined production and the separate production of 
the two forms of energy; this balance of comparison must also take into account all 
the charges, cost of investment, operational costs, as well as the value of the 
electricity produced. 

It is shown by the enquiry that this comparative balance is, in some countries, 
clearly in favour of combined production, whilst in some other countries the 
advantages are not so great. 

The result of such a balance may even vary within a given country as stated by 
the Federal Republic of Germany. 

In yet other countries, the advantages of combined production appear to be too 
little to give rise to practical applications. 

Distribution is carried out everywhere by means of underground mains trans­
porting either steam or, more often, hot water at an initial supply temperature 
varying between 105 and I 90°C. 

Regarding the future prospects of district heating, opinions of the different 
countries vary substantially. Some of them, like Rumania, U.S.S.R. and Yugoslavia 

have decided to pursue the development of district heating which will constitute an 
important factor in energy policy by providing a substantial contribution to the 
satisfaction of heat requirements and, by means of the combined production of 
electricity and heat, in meeting the demand for electricity. 

Other countries are questioning the chances of expansion of district heating in 

the face of the growing competition from other methods of heating: individual 
heating by dwelling, collective beating of blocks or small groups of blocks using 
natural gas or even electricity, which are able to compete on equal terms when 
considering the convenience of use and the fight against atmospheric pollution. 

The opinion generally expressed is nevertheless that district heating should 
continue to develop and contribute to the satisfaction of the continuously increasing 
requirements for heat resulting from town planning carried out in many countries 
at an increasing rate and from the general tendency found everywhere towards an 
improvement of the standard of Living. 
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Appendix I 

MODEL QUESTIONNAIRE SENT TO HEAT 

DISTRIBUTION UNDERTAKINGS 

EXPLANATORY NOTES ON HOW TO COMPLETE 

THE QUESTIONNAIRE 

THE POSITION OF DISTRICT HEATING IN THE WORLD 

QUESTIONNAIRE 

COUNTRY: ....... TOWN: ............... ........................................................................ . 

SECTION 1 

A. Information relative to the Undertaking engaged in heat distribution (!)

Name (2):

Address (2): 

Date when heat distribution service first came into operation (3): .............. ............................................ . 

B. Uses to w/rich /reat is put by consumers 

Does the Undertaking for distribution of heat serve customers who use heat:
For space heating (4) ....................... . 
For hot water supply for domestic use (4) .............................. . 
For industrial needs (4) (5) ............................................ . 
For air conditioning (4) ............................................ . 

C. Climatic details relating to a normal year (6) 

For the period of space heating:
Period of reference used to define normal conditions (7) 
Duration of normal period of central heating (number of days) (8) 
Mean normal external temperature (°C) 
Base minimum external temperature (0C} (9) 
Number of normal degree-days (JO) 
Normal load utilisation period (hours) (11) 
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Other climatic factors (12) ............................................... .................................... . .  

For the period of providing for air conditioning needs: 
Normal number of hours in use (13) 
Mean normal external temperature (°C} 
Base maximum external temperature (0C} (14) 
Other climatic factors (12) 

SECTION 2 

A. Network of heat distribution

1. Nature and characteristics of the fluid used for distributing
heat (situation at the 31st December 1966)

Steam(!):

Maximum pressure at point of emission (bars) .................. .. 
Minimum pressure at point of emission (bars) .... .. 
Return of condensates 

Hot water (I}: 

Maximum outgoing temperature (0C} 
Minimum outgoing temperature (0C} 
Maximum return temperature (0C) 
Minimum return temperature (0C} 

2. Length of network (metres) (3)

Steam network:

Mains for transport and distribution 
Connecting Lines 
Total length 

Hot water network: 

Mains for transport and distribution 
Connecting lines 
Total length 

3. Connected heat output (Gcal/h) (4)

Steam network:

Space heating 
Domestic water heating 
Industrial requirements 
Air conditioning 
Total 

20 

at 31/12/61 

at 31/12/61 

at 31/12/66 

at 31/12/66 



Hot water network: 
Space heating 
Domestic water heating 
Industrial requirements 
Air conditioning 
Total 

4. Number of Consumers (5)

B. Network for distribution of cooling (6) 

21 

at 31/12/61 at 31/12/66 



Means of Production 

Position at 31st December 1966: 

Type of Supply 
Stations 

1. Stations for production of
beat only

2. Stations for combined
production of electricity
and heat

Back-pressure steam 
turbines 

Extraction condensing 
steam turbines 

Gas turbines 

SECTION 3 

Number of 
Production 
Stations (l) 

E9 E9 E9 E9 E9 E9 Ell Ell Ell E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 Ell E9 E9 E9 E9 E9 
Ell E9 E9 E9 E9 Ell E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 

E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 

Total installed 
electricity generating 

capacity MW (2) 

E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9E9E9E9E9E9E9 E9E9E9 Ell 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9E9E9E9 E9E9E9E9E9E9 Ell 
E9E9 E9 E9E9 E9 E9E9 E9 E9 Ell 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 

(a) ..

(b) .... 

E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 EB (a) 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 (b) 
E9 E9 E9 E9 E9 E9 Ell E9 E9 E9 Ell 
E9 E9 Ell E9 E9 E9 E9 E9 E9 Ell E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 Ell E9 E9 

E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 Ell E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 (a) . 
E9 E9 E9 E9 E9 E9 Ell E9 E9 Ell E9 
E9E9E9E9E9E9E9E9E9E9E9 (b) .................. .......... . 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 Ell E9 E9 E9 Ell E9 E9 

E9E9E9E9E9E9E9E9E9E9E9 E9E9E9E9E9E9E9E9E9EBE9 
E9E9EBE9E9E9E9E9E9E9Ell E9E9E9E9E9E9E9EBE9E9E9 
E9E9E9E9E9E9E9E9E9E9E9 E9E9E9E9E9E9E9E9EBE9E9 

Means of heat production E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
oruy E9E9E9E9E9E9E9E9E9E9E9 E9E9E9E9E9E9E9E9E9E9E9 

Total installed production 
capacity 

E9E9E9E9EBE9E9E9E9E9E9 E9E9E9EllE9E9EllE9E9E9E9 
E9E9E9E9E9E9E9E9E9E9E9 E9E9E9E9E9E9E9E9E9E9E9 

E9 Ell E9 E9 E9 E9 E9 E9 E9 E9 Ell 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
E9E9E9E9E9E9E9E9E9E9E9 � ---· 
E9 Ell E9 E9 E9 Ell E9 E9 E9 E9 E9 
E9E9E9E9E9E9E9EBE9E9E9 (b) .... 
E9 Ell E9 E9 E9 E9 E9 EIHB E9 E9 
E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 E9 
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Total 
installed heat 
production 

capacity 
Gcal/h (3) 



Operational Results 

The operational results refer to: 
the year l 966 (I) 
or 

SECTION 4 

use from ...... 1965 to 

A. Space heating 

.. 1966 (1) (2) 

I. Mean external temperature during the period of space heating (0C)
2. Duration of period of space beating (number of days)
3. Number of degree-days of the period of district beating
4. Maximum hourly load called for by heating network (Gcal/h) (3)
5. Mean external temperature on day when maximum load is recorded

(
O

C) (4)

B. Air-conditioning

I. Number of hours in use
2. Maximum hourly load called for by the network in summer (5):

For air-conditioning needs
For other needs 
For total usage 

3. Mean external temperature the day when maximum load is recorded
(

°C)
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C. Production of electricity and of heat-Consumption of primary energy

Quantity of 
heat 

delivered to 
Type of Production the system 

Stations (Gca/) 

I. Stations producing
heat only

2. Stations for the
combined production
of heat and electricity

Back pressure 
steam turbines 

Extraction 
condensing 
steam turbines 

Gas turbines 

Means of heat 
production only ......................... 

Total Quantities 

D. Quantity of heat supplied to consumers

Uses to which 
heat is put Heating 

Quantity supplied in % ........................... .. 

Net electricity 
produced 
(GWh) 

a (6) (b) 7

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

EB EB EB EB EB EB EB EB EB EB 

Heating water 
for 

domestic use 

24 

Primary energy 
consumed 

Quantity (Gca/) 

Type (8) 

.... 

·················•· 

EB EB EB EB EB 

EB EB EB EB EB 

EB EB EB EB EB 

EB EB EB EB EB 

EB EB EB EB EB 

EB EB EB EB EB 

a (9) 

.... ······•······ 

.. . . . .. ....... . ..... 

b (10) 

. . ·············· 

.................... 

Industrial 
requirements Air-conditioning 



SECTION 5

Additional Information 

1. Annexe to the questionnaire:

The annual time-variation curve for the heat distribution system (1)
If possible, a load duration curve (2) 

2. Possible special characteristics of the operation

3. Useful additional information

In particular give the reasons for:

The stage of development reached by district heating: economic aspects, fuel economies, 
contribution to combating atmospheric pollution, cleanliness, etc. 
The choice of means of production 
The choice of fluid used for heat distribution and its characteristics 

25 



4. Forecast of developments for the next 5-10 years

Indicate in particular:

- What is the mean annual rate of growth anticipated
- Whether the development of district heating has been planned in co-ordination with

electrical distribution or, on the contrary, as an independent operation

5. Other useful data
Indicate, for example, the heat density in the area served by the district heating system (3)
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EXPLANATIONS 

OF THE METHOD OF COMPLETING THE QUESTIONNAIRE 

General Remarks 

Objects of the questionnaire 
The object of the questionnaire is to make it possible to carry out the enquiry which the inter­

national Executive Council of the World Power Conference decided to undertake at the Sectional 
Meeting in Lausanne in September 1964, when the following Resolution was adopted: 

'The World Power Conference invites its National Committees to collect as accurate informa­
tion as possible concerning the present position of district heating in the different countries and 
entrusts to an ad hoc Committee the formulation of the scope of the enquiry and the preparation 
of questionnaires as the basis for an enquiry.' 

In accordance with the provisions of this resolution, the ad hoc Committee was set up, and 
has prepared the questionnaire under reference; it is the function of this Committee to consolidate 
the results of the enquiry in a report which will be presented at the Plenary Meeting of the Con­
ference which will take place in Moscow in August 1968. 

In order that the maximum advantage may be obtained from the enquiry on the position of 
district heating in the world, it is essential that the questionnaire should be filled in as completely 
and as exactly as possible. 

Units to be used 
Information in figures should be given in the unit system of the country concerned which must 

specify the units used; in brackets the value in units of the metric system should be inserted, using 
the units shown in the questionnaire. Pressures shown will be effective pressures. The unit of 
pressure in the metric system is a bar. One bar =0· 9869 atm = 1 ·020 kg force/cm2

• 

Notes relating to the First Section 

(I) By heat distribution should be understood: distribution of heat as a public utility, including
all the means necessary for its operation, even if these means belong to several separate
organisations. The distributors of heat may satisfy needs of different kinds and in varying
proportions: heating and air-conditioning, heating of water for domestic use, industrial needs.

The questionnaire will be completed only in the case where the heat output capacity 
furnished to consumers exceeds 25 Gcal/h. 

By heat output capacity provided for the consumer should be understood: that heat output 
capacity that a heat distributor is committed to placing at the disposal of that consumer. 

National Committees may fix a limit below 25 Gcal/h; this limit should be such that the 
annual quantity of heat delivered to consumers by those undertakings completing the ques­
tionnaire represents at least 85 % of the annual quantity of heat supplied to consumers in 
the country under consideration. 

If, in the same place, there exist several undertakings for the distribution of heat which 
are juridically independent, each undertaking should complete a separate questionnaire. 

If a heat distribution undertaking operates several independent systems in the same area, 
a questionnaire should be filled in, provided that the total of the connected heat output 
capacity provided for consumers of the different systems exceeds the lower fixed limit. Such 
an enterprise will complete only one questionnaire. 

(2) In the case where the necessary means for the operation of heat distribution are divided
amongst several undertakings, it will be necessary to give the name and address of the under­
taking which bas been given the responsibility of completing the questionnaire.

(3) The questionnaire is concerned only with heat distribution systems in operation, and not,
for example, with system or parts of old systems which have been abandoned.

(4) Answer 'yes' or 'no' to each item.
(5) Industrial requirements include requirements for treating products, as well as requirements

for heating and possibly air-conditioning. The requirements of light industries (such as laun­
dries) should also be included.

(6) For data relative to a normal year, should be understood such data as correspond to the
statistical averages produced by observations over a number of years.

(7) Means the period corresponding to the period of statistical observations envisaged above;
the number of years should be shown and, if possible, the dates of the years covering the
period.

(8) Rules used to determine the beginning and end of the heating period should, if possible, be
defined.

(9) Means the minimum temperature which has been taken to define the capacity of the beating
installations of consumers.

(10) The rules used for the calculation of degree-days should be defined. It is possible that under
this item you may write 'Concept not used'.
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(11) Means the quotient found by dividing the quantity of beat to be delivered during the period
of normal beating by the maximum off-take of beat called for, when the exterior temperature
equals the minimum base temperature. It is possible that under this item you may quote
'Concept not used'.

(12) Give the natural elements influencing the satisfaction of needs, in winter: snow, fog, frequent
wind, in summer: drought or humidity, etc.

(13) Give the number of hours during which it is required during normal conditions to ensure
the satisfaction of needs. Specify the period within which these hours would normally occur.
(Either by the number of days, or by the dates of the beginning and end of the period).

Specify in the same way, the rules, if these exist, you have used to define the above period. 
(14) Means the maximum temperature which bas been taken to define the capacity of the air­

conditioning installations of the consumers.

Notes relating to the Second Section 

(1) Where there exists several separate systems working at different pressure levels (in the case
of steam), or of temperature (in the case of hot water), the link between the corresponding
values should be shown by using the columns provided for this purpose. Write 'I' above the
column if it refers to a system serving industrial consumers.

(2) Answer 'yes' or 'no' or 'partial'; in the last case specify if possible, the percentage of con­
densates returned to the production centre.

(3) The measurement should be the overall length of the installation in one direction; do not add
together the length of the output line and the return line.

(4) Where it is impossible to make a distinction between 'space heating' and 'the heating of
domestic hot water', give the total of the two headings, joining them with a bracket; as far
as industrial needs are concerned, see note 5, first Section. In any case, fill in the amount
under the heading 'Total'.

(5) By 'consumer' is meant a legal or physical person to whom the heat distributor is bound
by contract for the furnishing of heat.

(6) Where a system for the distribution of cooling exists, show the principle data relating to this
distribution, the undertakings being permitted to provide its own definitions for this data.

Notes relating to the Third Section 

(1) Show the total number of stations and also the number of those which make use of the
incineration of urban refuse and the number of those which use nuclear energy. The first
should be denoted by the letter 'R', the second by the letter 'N'.Example: 3 plants of which
lR, IN

(2) Under heading (a) give the corresponding electricity output where the provision of heat is nil.
Under beading (b) the electricity output which is available at the peak demand of electricity,
assuming that the needs of heating have been met. Heating needs should be considered
satisfied if by technical methods it is possible at the peak moment of demand for electrical
energy, to cut off or to reduce the offtake of heat intended for the heating network without
resulting in any appreciable inconvenience for the consumers of distributed heat.

In the case of a back pressure turbine, the output to be shown is the maximum possible 
electric output, that is to say, that which corresponds to the maximum provision of heat. 

If there exists, in the same station, apart from plants for combined production, means of 
production of electricity only, these means should not be taken into consideration. 

(3) The capacity to be shown is that which corresponds to the maximum possible provision of
heat.

In the case of a gas turbine folJowed by a waste heat boiler equipped with auxiliary burners, 
show the total capacity without separating out the proportion pertaining to the top-up fuel. 

Notes relating to Section Four 

(I) Delete the year which is not applicable.
(2) Specify the date of the beginning and end of the operation.
(3) In the case where there are several separate systems, show the total of the maximum load

required by the different systems and not the maximum value of the total of the load of the
different networks.

(4) State whether climatic factors, other than external temperature, have influenced the yearly
maximum load, specifying the nature of these other climatic factors.

(5) Where it is impossible to make a distinction between the needs of air-conditioning, limit
your reply to the yearly flow for all these needs.

(6) State the quantity of electricity produced by the work of the driving fluid used to supply
heat to the heating system.

(7) Show the total quantity of electricity produced.
It is understood that, if in a plant combining the production of electricity and of heat
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there exists, apart from the installations for the combined production, means of producing 
electricity alone, then the production of this latter means should not be taken into account. 

(8) Write in the column the letter C, F, G, R or N according to whether it refers respectively to
coal, fuel oil, gas, refuse (urban), or nuclear energy; where several fuels are used at the same
time, write in the letters corresponding to the types of fuel which are used concurrently.

(9) Show the quantity of primary energy corresponding to the production of heat and to the
quantity of electricity produced by the work of the driving fluid used to supply heat to the
heating network.

(10) Show the quantity of primary energy corresponding to the production of beat and the total
quantity of electricity produced.

Notes relating to Section Five 

(1) The annual time variation curve is obtained by plotting the intervals of time of the year or
of the operation under study, classified in chronological order as the abscissa and the load
of beat during the period under study as the ordinate. It will be necessary to specify the inter­
val of time chosen. The ordinates will be expressed in Gcal.

The time variation curve should correspond to the year or to the study for which the results 
of operations shown in Section Four are supplied. 

(2) The load duration curve is obtained by plotting the number of hours of the year or of the
operation as the abscissa and the yearly flow of heat in Gcal/h as the ordinate, so that a
typical point on the curve indicates the number of hours during which the load required by
the system exceeds a given load.

(3) Specify in this case the density and the units used.
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Appendix 2 

ACTION TAKEN BY THE COUNTRIES CONSULTED 

Documents received 

Existence of Summary General 
Reply district Undertaking statistical comments of 

received heating 1 Questionnaire statement synthesis 

Country Yes No Yes No Number Yes No Yes No Observations 

Argentina X X 

Australia X X 

w 
Austria X X 7 + + 

0 Belgium X X 3 + + 

Brazil X X 

Bulgaria X 

Canada X X 2 + + 

Ceylon X X 

Chile X X 

Columbia X X 

Costa Rica X 

Cuba X 

Czechoslovakia X 

Denmark X X 18 + + 

Finland X X 7 + + 

France X X 25 + + 

Germany (Federal Republic) X X 63 + + 

Ghana X X 

Great Britain X X 0 + 2 + 2 Covering 10 undertakings 
Greece X X 1 + + Incomplete reply 
Hungary X X 15 + + 

Iceland X X 1 + + 

India X X 

Indonesia X 

Iran X X 

Ireland X X + + 

Israel X X 

Italy X X 5 + + 

Japan X X 

Luxemburg X X 

Malaysia X X 

Mexico X 

Morocco X 

Nepal X 

Netherlands X X 5 + + 

New Zealand X X 

Nigeria X 

Norway X X + + 

Pakistan X 

Peru X 

Philippines X 

Poland X X 0 +a + ' Covering 5 undertakings
Portugal X 

Rumania X X 14 + + 

w Sierra Leone X 
-

South Africa X X 

Spain X X 

Sweden X X 16 + + 

Switzerland X X 6 + + 

Tanzania X X 

Thailand X 

Trinidad & Tobago X 

Turkey X X 

Uganda X 

U.S.S.R. X X + + 

United Arab Republic X 

United States of America X X 22 + + 

Uruguay X 

Venezuela X X 

Yugoslavia X X 4 + + 

Zambia X 

TOTALS 41 20 22 19 217 16 6 16 6 

1 For the countries appearing in the 'yes' column of 'reply received'.



Appendix 4 

LIST BY COUNTRY OF TOWNS PROVIDED WITH 

DISTRICT HEATING 

The heat load of the consumers expressed in Gcal/h is 
shown in parentheses 

Note: (rm) means information missing 

Austria Graz (54·8), Klagenfurt (90·6), Mi:idling (30·9), Salzburg (67·8), St. Pi:ilten (44), Vienna 
(54), Weis (45·8). 

Belgium Alost (171), Verviers (295), Zwevegem (64). 
Canada Toronto (rm), Winnipeg (150). 
Denmark Aalborg (244), Aarhus (344), Copenhagen (905), Dalum pr Hjallese (26), Esbjerb (230), 

Fredericia (67), Frederiksberg (59· 5), Frederikshavn (rm), Haslev (15), Heming (110), 
Hillen,d (32), Kolding (75), Odense (293), Randers (160), Roskilde (41), Slagelse (31), Sundby­
Hvorup (31), Viborg (67). 

Finland Helsinki (520· 9), Jyvaskyla (24), Kuopio (35· 1), Lahti (58· 7), Tampere (52· 3), Tapiolo 
Espoo (51·6), Vasa (25· l). 

France Bordeaux (20), Bourges (23), Chalon s/ Saone (43), Chambery (78), Chateauroux (47), 
Colmar (34), La Courneuve (32), Epinal (26), Firminy (34), Forbach (48), Gennevilliers (22), 
Lyon (La Doua) (42), Lyon (La Duchere) (40), Macon (45), Mantes (24), Massy-Antony 
(81), Metz (65), Meudon la Foret (56), Mont St-Aignan (25), Orleans (27), Paris (1,075), 
Rouen (21), Sarcelles (54), Strasbourg (41), Tours (25). 

Germany (Federal Republic) Aachen (36·4), Bad Nauheim (20), Berlin-West (688· 7), Bielefeld 
(171), Bochum (208·2), Bonn (107·7), Braunschweig (166), Bremen (8), Coburg (174), 
Datteln (22·9), Duislaken (55·8), Dortmund (116-2), Duisburg (145·4) Duisdorf bei Bonn 
(36·4), Diisseldorf (142· 3), Erlangen {54· 5), Essen (107·4), Frankfurt (302), Frei burg/ 
Breisgau (54·5), Gelsenkirchen-Buer (54·4), Gladbeck (27·6), Gi:ittingen (31·1), Hamburg 
(1,368·2), Hameln/Weser (78), Hannover {106-7), Heidelberg (144·8), Heilbronn (18·2), Hel­
goland (13·9), Iserlohn (3·9), Kaiserslautern (59· 1), Karlsruhe (193·3), Kiel (198·9), Ki:iln 
(153·6), Krefeld (27·8), Langen-Oberlinden (13), Liibeck-Herrenwyk (16·2), Ludwigshafen 
(12·6), Mannheim (457), Marburg/Lahn (40·7), Miinchen (685·7), Neumiinster (147·6), Niim­
berg (103·2), Oberhausen (100), Pforzheim (132·2), Pirmasens (12·2), Recklinghausen (40·8), 
Rosenheim (34·8), Saarbriicken (53), Schwalbach (10·7), Stuttgart (320), Ulm (134·3), Vi:il­
klingen (20· 1 ), Wahlstedt (13), (Wanne-Eickel (l 2· 7), Wolfsburg (827· 6), Wuppertal (322· 7), 
Wiirzburg (113· 5). 

Great Britain Aldershot, Billingham, Glasgow, Gloucester, Leicester (Rowlatt's Hill), London 
Pimlico, London Roehampton, Pontypridd, Sheffield, Slough. (rm) 

Hungary Ajka (54), Budapest (857), Debrecen (30), Gyi:ir (84), Inota (2·6), Koml6 (18·3), Pees 
(199·2), Szazhalombatta (48·5), Szeged (28·3), Tatabanya (25), Tiszaszederkeny (45·2). 

Iceland Reykjavik (144). 
Ireland Shannon Airport (rm). 
Italy Milano (167), Torino {23). 
Netherlands Deventer (26), Delft (40), Leiden (50), Rotterdam (243), Utrecht (287). 
Norway Oslo (31). 
Poland (rm) 
Rumania Arad (190), Bucur�ti (917), Comane�ti (40), Craiova (400), Gala\i (41), Gh Gheorghiu 

{580), Hunedoara (61·4), Ia�i (206), Oradea {123·2), Pit�ti (9), Ploiesti {583), R�ita (73-8), 
Suceava (33), Timi :oara (84· 8). 

Sweden Boras (91), Gothenburg (210), Halsingborg (43), Karlstad (13), Linki:iping {178), Lund 
(73), Malmo (393), Mi:ilndal (11), Norrki:iping (85), 6rebro (200), 6sterhaninge (30), Solna 
(20). Stockholm (300), Sundbyberg (30), Uppsala (144), Vasteras (361). 

Switzerland Bale (131·6), Bern (44·4), Geneve (38), Lausanne (45), Zurich (72·5). 
U.S.S.R. Moscow (8 J 55). 
U.S.A. Atlanta (20·7), Baltimore (289), Boston {436), Cambridge (392·2), Cleveland (284) 

Dayton (244·6), Denver (34), Detroit (941), Grand Rapids (rm), Harrisburg (rm), India­
napolis (316), Lansing (68·5), Milwaukee (294), New York (3,582), Philadelphia (509·7), 
Pittsburgh (451), Rochester (rm), St-Louis (rm), Seattle (224·8), Spokane (87· 5), Toledo (rm). 

Yugoslavia Beograd {Elektrane (75), Ljubljana (35·6), Zagreb (Elektrane) (84·8), Zagreb {Top­
lana) (I 04). 
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MEMBER COUNTRIES OF THE W.P.C. 

USING DISTRICT HEATING 

The 62 member countries of the W.P.C. are shown 
on the map; the hatching indicates existence of 
District Heating; the countries which could not be 
named on. the map, because of lack of space, are 
indicated by a number as follows: 

1. AUSTRIA 8. GERMANY (FEDERAL
2. BELGIUM REPUBLIC OF) 
3. BULGARIA 9. RUMANIA
4. DENMARK 10. SWITZERLAND
5. HUNGARY 11. CZECHOSLOVAKIA 
6. LUXEMBOURG 12. YUGOSLAVIA
7. THE NETHERLANDS

To face p. 32] 
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Appendix 5 

This appendix consists of a group of 14 tables which recapitulate, country by country and for all countries together, the information supplied by district heating undertakings. In the main, the classification adopted in the presentation of these tables uses the headings of the questionnaire designed for district heating undertakings. Some headings have been omitted because the information obtained was too scanty, difficult to use or of little significance. Attention is drawn to the fact that the tables are not absolutely comparable in that the data relating to a given country do not always relate to the same number of district heating undertakings when some information is missing in respect of a few undertakings. It should be noted that the information relating to the U.S.S.R. only applies to district heating in Moscow. The following abbreviations have been used: 
rm information missing, for data which could not be found in the replies or be deduced from them. 
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TABLE Al 

INFORMATION ON DISTRICT 
HEATING INSTALLATIONS 

Number of district heating under-
takings 1 7 3 2 18 7 25 62 10 II 5 

Date of commissioning the oldest 
undertaking 1948 1937 1924 1925 rm 1927 1893 rm 1922} } 1960 1955 

Corresponding date for the most rm 
recent undertaking 1963 1955 1964 1963 rm 1965 1965 rm 1965 1965 

{l "" 

l:: l:: .!;! 
-!:! .!;! -!:! � ;,. 

� 
l:: .. -!:! .. "" l:: 

.. � {; .. c,j '-.i .. ::: 
·�

-':': -!:! c,j 
C 

.. .. c,j � .\'!
� � � ::, 

R:; I,) I,) ::::; ::::; j).., � 

5 5 14 16 6 22 4 226 
1923} rm 1959 1939 1928} 1882 1946 1882 

rm rm 1955 rm 1965 1964 1942 1930 1963 1965 
Note 1 This is the number of district heating undertakings as it appears from the questionnaires of the undertakings. For some countries this number may differ from the number 

of questionnaires sent; it is quite possible for two distinct undertakings to participate in the operation of a given network. 
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TABLE A2 

CLASSIFICATION OF UNDER-

TAKINGS ACCORDING TO 

YEAR COMMISSIONED 

w 
Before 1900 1 6 7 

.i::,. from 1900 to 1910 2 6 8 

from 1910 to 1920 4 4 

from 1920 to 1930 4 4 2 4 18 

from 1930 to 1935 3 2 I 7 

from 1935 to 1940 4 

from 1940 to 1945 2 5 

from 1945 to 1950 3 2 9 

from 1950 to 1955 4 2 12 3 5 30 

from 1955 to 1960 2 1 10 19 2 3 2 5 45 

from 1960 to 1965 1 5 5 8 13 2 2 12 4 3 57 

from 1965 to 1966 2 3 

Date not specified 4 2 10 5 29 
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TABLE B 

TYPE OF USES OF THE HEAT 
BY THE CONSUMER 

w Number of undertakings supplying 
heat to consumers: 

For space heating only 0 0 0 10 2 rm 0 0 3 2 0 0 0 0 0 0 22 

For space heating and provision of 
hot water 0 0 0 6 0 9 8 rm 3 0 0 I 0 10 2 0 0 2 0 43 

For industrial uses only 0 0 0 0 0 0 3 rm 0 0 0 0 0 0 0 0 0 0 0 0 4 

For space heating and industrial 
needs 0 0 0 0 0 2 rm 0 0 0 0 0 2 0 0 0 0 0 0 6 

For space heating, provision of hot 
water for domestic purposes and 
industrial needs 7 3 JI 7 5 47 rm 5 3 0 2 4 14 6 19 3 141 

For air conditioning and other 
needs 2 0 I JO 6 5 27 rm 1 I 1 2 0 0 0 0 2 0 15 74 

For air conditioning only 0 0 0 0 0 0 0 rm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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TABLE C 
CLIMATIC DATA RELATING
TO A NORMAL YEAR
For the space heating period: 
Duration of the normal heating
period (number of days)

Lowest value 210 232 273 222 250 180 200 210 180 }365 }210 180 237 }m 183 166 224 189 )212 181 184 166 
Highest value 285 267 365 270 290 240 320 340 202 182 250 240 220 270 220 303 206 365 °' 

Normal mean outdoor tern-
perature °C: 

Lowest value 3-6 6 2-7 4•5 --0·2 4 2'3 5 1'9 )4·2 )rm 5 5 )n 0·7 0 5'8 3'8 )-n 4·1 4·4 -3'7 
Highest value 7'1 6·5 8·5 7'8 5·4 10·7 9'8 n 6·1 8'4 6·5 2-7 5·1 8·0 8'7 13-5 6'7 13•5

Minimum basic outdoor tern-
perature °C: 

Lowest value -20 -20 -37·2 -20 -32 -15 -20 -1·1 -20 )-6 )-1·1 -10 -10 )-5·1 -20 -23 -23 -20 '-26 -29 -20 -37·2 
Highest value -15 -20 -17'8 -12 -27 -5 -10 0 -12 -5 -10 -16 -15 -14 -12 J -9·4 -15 0 

Normal utilisation (hours):
Lowest value 1,500 rm 1,600 2,400 1,200 1,155 rm 1,572 }4,275 )rm rm 1,200 )rm 2,600 rm 2,000 1,190 }2,937 1,225 1,300 1,155 
Highest value 3,550 rm 2,420 3,200 2,165 3,100 rm 3,000 rm 1,500 4,200 rm 2,650 1,500 3,580 3,000 4,275 

Notes (I) Duration of the normal heating period.-This was intended to apply to the space heating period. Some undertakings have presumably shown the period of operation of the 
network supplying heat for other needs in addition to space heating. The probable extreme values are 166 (Rumania) and 290 (Finland). 

(2) Some countries have probably given the average temperature for the whole year and not for period of space heating.
(3) Normal utilisation.-The values given cannot be used to make valid comparisons; the utilisations stated correspond probably to having considered the needs of all the 

consumers and not only the needs for space heating. 
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TABLE Al 

DISTRICT HEATING NETWORKS-TYPE AND CHARACTERISTICSOF HEAT CARRIER FLUID (as at 31st December 1966) 
w Steam: 
-...J Number of undertakings using steam

With return of condensate 4 0 2 2 36 4rd 11 0 I 0 2 0 2 7 I l 4 3 80 
Without return of condensate 0 3 0 0 4 0 0 0 0 0 2 4 3 0 18 0 39

Maximum outgoing pressure (bars) 1 
Lowest value 4·1 7-8 1-5 6 9 7 5·5 3 )8·3 7 2 5 4·6 2·9 9·8 l 7 I 
Highest value 6·6 24·5 13·5 25 12 18 18 17-25 18·8 25 8·5 12·8 21·4 15·7 12·5 27·6 17-3 27-6

Hot water: 

Number of undertakings using hotwater 6 0 17 7 24 48 6rd 8 5 4 5 14 16 6 0 4 171
Maximum outgoing temperature 0c Lowest value 97·2 154 84 120 90 62 87-8 122 

)9o )s2 90 90 )160 150 110 115 115 )150 130 62 
Highest value 143 177 170 120 190 190 175 180 160 160 150 150 130 180 150 190

Note 1 Some very high pressure values stated in some questionnaires have been omitted as probably corresponding to very particular cases to meet some industrial requirements.
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TABLE A2 

DISTRICT HEATING NETWORK 
LENGTH OF NETWORK 

I.;.) 

Total length of networks (transmission (X) 

distribution and service mains) (km) 

Steam: 

as at 31st December 1961 27·9 53·3 14·1 I 17 5·5 73·7 478-5 10·1 21 rd 0 0·9 O·I 6·1 0 36·3 6·2 J ·5 3·8 45 702'8 2·4 1,606·2 
as at 31st December 1966 32·0 82-4 19·8 147 7·2 148·5 633-4 20·1 89rd 0 4 0·5 6·8 0 55·5 41·8 1-5 5·2 56·7 758·3 28·3 2,138 

Hot water: 

as at 31st December 1961 50·6 0 0 782 52-9 40·3 677-8 23·5 35 93·3 0·5 22-2 90·5 1·2 151·6 29·4 239·8 39 606 0 6·2 2,942 
as at 31st December 1966 724·1 0 0 1,491 229-3 214·6 1,793-8 35 90 222·2 3·5 78·3 139·7 2-1 403-9 333·7 585·6 68·8 1,138 0 60·6 7,014 

Total length: 

as at 31st December 1961 78·5 53·3 14·1 899 58-4 114 1,156·3 33·6 61 93·3 7·4 22·3 96·6 1·2 187·9 35-6 241·3 42·8 651 702·8 8·6 4,553 
as at 31st December 1966 756·1 82-4 19·8 1,638 236·5 363· I 2,427·2 55·1 310 222·2 7-5 78·8 146·5 2·1 459·4 375·5 587·1 74·0 1,194·7 758-3 88·9 9,283 
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TABLE A3 

DISTRICT HEATING NETWORKS 
CONNECTED THERMAL CAPA-
CITY 

Connected thermal capacity of the 
smallest undertaking (Gcal/h) 

as at 31st December 1966 25·3 63·6 105rd 15 24 20 3-9 4 3 

)1« ),m 
3·5 

"'J 
60 40 10·8 13·5 rm 21 72·8 3 

Connected thermal capacity of the 30·9 
largest undertaking Gcal/h) 

as at 31st December 1966 54-8 295·0 150 905 521 1,075 1,182 45 229 84 287 1,351 1,000 393 132 8,155 3,582 195-4 8,155 

Connected thermal capacity (Gcal/h) 

Steam network: 

as at 31st December 1961 46 350·0 150 603 51 627 3,013 rm 187 0 rm 2 34 491 623 17 25 700 6,655 11 13,585 
as at 31st December 1966 89 530·0 255 787 56 1,127 3,860 80 773 0 rm 4 65 615 1,798 19 42 800 8,112 136 19,148 

Hot water network: 

as at 31st December 1961 143 0 rm 1,238 160 148 2,089 44 112 78 rm 47 363 21 1,049 169 867 150 4,253 0 20 10,951 
as at 31st December 1966 299 0 rm 1,944 711 915 4,924 82 510 144 rm 186 581 31 1,779 2,034 2,162 291 7,355 0 164 24,112 

Total connected thermal capacity 
(Gcal/h) 

as at 31st December 1961 189 350 150 1,841 211 775·0 5,102 44 299 78 rm 49 397 21 1,540 792 884 175 4,953 6,655 31 24,536 
as at 31st December 1966 388 530 255 2,731 767 2,042 8,784 162 1,283 144 rm 190 646 31 2,394 3,832 2,181 333 8,155 8,112 300 43,260 
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TABLE 1 
TYPE OF MEANS OF PRODUCTION (as at 31st December 1966) 
Number of undertakings using: Only production stations for heat only 0 JO 4 23 15 7 0 4 2 0 2 6 II 90 Only stations for the combined pro-0 duction of electricity and heat Without means of producing heat only 7 0 0 3 0 0 20 2 3 0 0 0 0 0 3 3 45 With means of producing heat only 0 2 2 0 0 12 5 0 0 0 0 4 6 0 2 0 37 Both categories of above-mentioned means of production 0 0 0 3 3 2 15 0 3 0 0 2 0 3 9 3 8 0 54 Number of undertakings using the following plant for the combined pro-duction of electricity and heat: Back pressure steam turbines 4 2 }rm 5 3 2 32 2 5 rm 0 0 2 0 5 6 7 3 9 0 88 Extraction condensing steam tur-bines 3 0 6 1 0 39 I 7 rm 0 1 2 0 5 9 5 2 I 5 2 89 Gas turbines 0 0 0 0 0 0 5 J 1 0 0 0 0 0 0 0 0 0 0 0 0 I 7 

Note 1 Great Britain-This in fact refers to a multi diesel-engine plant where the exhaust gases are regenerated. 
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TABLE 2 

CAPACITY OF MEANS OF PRO­
DUCTION
(as at 31st December 1966)
Installed heat production capacity
(Gcal/h)

In stations for the production of
beat only
In stations for the combined pro­
duction of beat and electricity

� Total installed capacity (Gcal/h)
Installed electrical generating capa­
city in power stations for the com­
bined production of electricity and
heat (MW)

Back pressure turbines
Pass-out condensing turbines s

(a) 
(b) 

Gas turbines (a) 
(b) 

Total installed electrical generating
capacity for point shown above

In MW (a) 
(b) 

0 100

376 367 
376 467

38

79
86
0
0

79
124

46

0
0
0
0

46

2761 727 235 1,844 1,251

1601 2,071 703 375 8,995
4361 2,798 938 2,219 10,246

0
0

)rm

156 86

817 175
629 142

0 0 

0 0 

817 175
785 228

50 906

0 3,226
0 rm
0 144
0 rm

3,370
50 906'

1 Approximate values. • Not including Moscow.

168

142
310

5 

21
19
8

rm

66

933
999

Ill

101
97 
0
0

29 101
245 208

135

42
177

0 

rm
rm

0
0

29·7
rm

13 208

0 24 
13 232

0

0
0
0
0

0
0

19

0
0
0
0

19

357

398
755

43

623
615

0
0

623
658

36 350 200 1,423 145 rm

0 2,315 4,728 1,193 259 10,140
36 2,665 4,928 2,616 405 rm 

0

0
0
0
0

0
0

73

225
215 

0
0

141

788
938

0
0

225 788
288 1,079

329

143
85
0
0

143 
414 

12 140

5 2,236
4 2,216
0 0 

0 0

5 2,236
16 2,356

4,829

7,295
12,124

521

1,926
1,844

0
0

1,926
2,365

165 12,529

570 30,9462 

735 43,475

0 2,676

136 10,501
128 7,018
rm 152 
105 105

136 10,682·7
233 9,799

Notes 3 The capacity shown at 'a' is when no heat is supplied; the capacity shown at 'b' is the capacity recorded at the time of the electrical peak when the requirements of the
beating network have been met. The difference a-b, positive in principle, is the reduction of electrical generating capacity resulting from the supply of heat. For some
countries, the difference is negative due to the fact that the combined production installation are complex and do not consist only of extraction condensing turbines.

' Back-pressure turbines only. 5 Gas turbines not included.
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TABLE A 

""' OPERATIONAL RESULTS-YEAR 
N 1966 or operational year 1955/66-

Space heating 

Average external temperature for the 
space heating period (°C) 5-6 n -3·41 5·1 2'5 7-1 6·2 5·1 4·5 4·2 rm 6·4 6·8 rm 2·4 4·3 2 5·2 -1 6·8 4 

Duration of the space heating period 
(number of days) 234 257 267 235 256 219 240 222 186 365 210 181 250 236 215 196 245 230 229 256 202 

Maximum hourly demand on the 
heating network (Gcal/h) 357 379 97 1,323 596 1,236 5,200 rm 781 144 52 161 388 16 1,890 1,319 1,350 173 5,800 7,189 182 28,526 

Notes 
1 Validity of information appears doubtful. • Approximate value. 
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TABLE C 1 

OPERATIONAL RESULTS-Year 1966 or operational year 1965/66 QUANTITY OF HEAT SUP-PLIED TO THE NETWORK (Teal) 
""' Quantity of heat supplied to the 
\;.) network By stations producing heat only 0 By stations for the combined production of electricity and heat By means of back pressure turbines 230 By means of extraction con-densing turbines 378 By means of gas turbines 0 By means of plant producing heat only 0 Total 608 

Notes 
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159 209rd 1 1,179 759 1,800 1,701 564 103 800 rm 190 

762 rm 1,521 889 800 9,651 44 1,706 0 rm 0 
0 rm 2,564 322 0 4,480 160 760 0 rm 35 0 0 0 0 0 485 18 0 0 rm 0 

51 0 243 192 4 481 44 348 0 rm 0 
972 2093 5,507 2,162 2,604 16,798 830 2,917 800 nn 225 

1 Approximate value. 
2 Stations for combined production of heat and electricity not included. 

i 
.s 

s ... ...... x ::: � ... .s
� � � 

132 40 766rd 

294 0 1,329 
332 0 1,540 0 0 0 
nn• 0 482rd 758 40 4,117 

. !,! 
::: ::: 
"' {i E: .. 
::s x 
"" C') 

68 5 1,213 

3,846 } rm 3,397 3,984 rm 0 0 
1,446 320 9,96 1 4,930 

a The quantity of corresponding heat has been made consistent with that of back-pressure steam turbines. 

"'<:S " .!,! 
.s � .. 

.s .. c,j � ., "' C 

1l :.= c,j c,j "" 
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200 0 11,300 254 22,054 

211 3,856 2,700 0 27,839 3,397 59 17,510 12,400 377 44,907 0 0 0 rm 503 
64 3,073 2,600 0 9,348 534 24,439 29,000 631 108,042 
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TABLE C2 

OPERATIONAL RESULTS-
Year 1966 or operational year 
1965/66 
NET PRODUCTION OF ELEC-
TRICITY (GWh) 

Net production of electricity by 
stations for the combined pro-
duction of electricity and heat. 

t 
By means of back pressure tur-
bines 77 182 

},m 

291 1 325 194 3,669 8 269 

}rm 

0 0 80 0 206 531 rm 19 944 359 0 7,154 

By means of extraction con-
densing turbines (a) 236 0 911 169 0 929 rm 91 0 JO 78 rm 355 969 rm rm 6,271 rm 75 10,094 

(b) 270 0 3,074 405 0 9,737 80 1,608 0 29 1,754 0 975 5,499 rm JO 15,114 1,967 290 40,812 

By means of gas turbines (a) 0 0 0 0 0 rm rm 0 rm 0 0 rm 0 0 rm 0 0 0 rm 0 
(b) 0 0 0 0 0 390 34 0 0 0 0 0 0 0 rm 0 0 0 rm 424 

Total quantity of electricity for 
the above-mentioned plant 

inGWh (a) 313 182 rm 1,202 494 194 4,5983 8' 360 rm rm JO 158 0 561 1,500 1,027 19' 7,215 359 753 18,275 
(b) 347 182 199 3,5772 730 194 13,796 122 1,877 rm rm 29 1,834 0 1,181 6,030 1,171 29 16,058 2,326 2903 49,972 

In percent of total net produc-
tion for the year of public 
electricity distribution under-
takings (a) 1-72 1'38 rm 16 8 rm 4 rm 3 rm 0 rm 0·7 0 rm 8 2 0·08 rm rm rm 

(b) 1-91 1-38 rm 47 12 rm 12 rm 16 rm 0 rm 8 0 rm 30 2 0·12 rm 1-98 rm 

Note: The significant figures for the combines production are given under 'a' which corresponds to the electricity produced by the motive fluid used to supply heat to the heating nework. 
1 Complementary production by means of back-pressure turbines used for other purposes than district heating. 
2 Including complementary production from back-pressure turbines. 
• Not including gas turbines. ' Back-pressure turbines only. 
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TABLE C 3 

OPERATIONAL RESULTS-
Year 1966 or operational year 
1965/66 

A 
CONSUMPTION OF PRIMARY 
ENERGY 

Nature of primary energy consumed 

Number of undertakings using as 
fuel: 

Coal 4 8 4 13 40 5 11 0 rm 0 2 rm 5 3 2 16 2 119 

Oil 7 3 11 14 72 11 31 6 5 1 3 rm 5 4 rm 0 4 16 5 11 4 135 

Natural gas 2 0 0 0 0 0 10 0 4 0 rm 2 rm 0 13 0 0 8 0 41 

Town refuse 0 0 0 2 4 1 4 0 0 0 rm 0 0 rm 0 0 5 4 0 1 0 21 

Nuclear energy 0 0 0 0 0 0 0 0 0 0 rm 0 0 rm 0 0 0 0 0 0 

Notes 1 This undertaking uses also electric boilers. 2 One of these undertakings also uses wood. 3 This undertaking uses principally geothermal energy. 
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TABLE C 3 (continued) 

Quantities of primary energy con-
surned (Teal) 

In stations producing heat only 0 192 340 3,471 934 1,895 2,073 799 0 rm rm 101 149 48 0 953 1,450 276 rm 12,069 303 25,036 

In stations for the combined pro-
duction of electricity and heat 

� By back pressure steam tur-
0\ bines 115 1,054 0 rm 1,337 1,110 17,464 69 4,113 rm rm 0 471 0 950 4,887 0 260 4,444 36,274 

By pass-out condensing steam 
turbines (a) 0 0 rm 518 0 28,874 0 652 rm rm 41 439 0 2,490 5,410 0 61 16,398 700 55,583 

(b) 766 0 rm 1,140 0 rm 434 7,030 rm 0 115 5,018 0 4,890 19,110 rm 68 rm rm rm 38,571 

By gas turbines (a) 0 0 0 rm 0 0 1,247 80 0 rm rm 0 0 0 0 0 0 0 0 0 1,327 

(b) 0 0 0 rm 0 0 0 0 0 rm rm 0 0 0 0 0 0 0 0 0 0 

By plant for the production of 
heat only 0 61 261 280 224 38 707 56 574 rm 0 0 rm8 0 603 16,664 600 88 rm 4,926 0 25,090 

Total quantities of primary energy 
consumed (a) 1151 1,307 6091 6,4461 3,013 3,043 50,365 1,004' 5,339 rm rm 142 1,059 48 4,043 27,914 2,0507 685 rm 37,837 1,0036 146,022 

(b) 881 1,307 rm 13,6552 3,635 3,043 20,244s 1,3586 11,717 rm rm 216 5,638 48 6,443 41,614 6,2008 692 105,700° 21,4391 3038 244,133 

Notes 1 Back-pressure turbines only. 2 Including installation for combined production. 
3 Not including condensing turbines and gas turbines. ' Not including condensing turbines. 6 Not including gas turbines. 
6 The quantity of corresponding primary energy has been made consistent with that of back-pressure turbines. 
7 Not including back-pressure turbines and condensing turbines. s Including back-pressure turbines and condensing turbines. 
• Not including station for production of heat only.
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TABLED 

OPERATIONAL RESULTS-Year 1966 or operational year 
.i:,.. 

1965/66 
-...I APPROXIMATE CONSUMPTION OF HEAT BY TYPE OF USE 

Quantity of heat supplied to con-sumers (as % of the total quantity of heat sold) For space heating 79'7 }16 
),m 

78 71 81·4 }57 rm 20 76•5 0 88 84 85 rm }31 70 61 63-5 71·8 31 For domestic supply of hot water 1-1 18 19 15·1 rm n 23 5 0 I 4 15 rm 21 11·6 16·1 12'4 3 For industrial uses 18·8 84 2 4 3-4 43 rm 71·9 0 100 3 12 0 rm 69 9 26·1 17·6 10·7 66 For air conditioning of premises 0·4 0 2 6 0·1 0 0 0·9 0 0 8 0 0 0 0 0 1'3 2·81 5-1 0 
Note 1 In the answer to the questionnaire the phrase 'in winter' is mentioned. 
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