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o. Introduct!.£.1! 

Czechoslovakia~~ a country with a high density of population 
/approx. 120 inh./km /, with a highly developped industry and agri
culture. The Czechoslovak energy economy is marked by relatively 
limited reserves of fossil fuels and their uncomplexe structure. 
Only the deposits of hard coal, from which a considerable pa.rt is 
formed by coking ·coal, and the reserves of brown coal and lignite 
with a relatively low calorific value are of importance. The reser
ves of coal are being exploited in Czechoslovakia much more rapidly 
than it should correspond to the world average. C7.echoslovakia is 
therefore obliged to co,rer a part of her demand for energy sources 
by imports, the necessities in oil and natural gas being in pri11-
ciple totally met by imports. Hence the importance residing for 
Czechoslovakia. in the develcipment of nuclear energy which is sup
posed to cover in the period 1985 - 1990 a substantial pa.rt of the 
increase in energy demand. 

In the conditions of a. socialist planned economy which is the 
outsta.ncling feature of the national economy of Czechoslovakia, the 
balance between the sources and the needs of energy is being guar~.n
teed by the plan of development of national economy. The planning 
is based on a middle-term five year plan divided into one year's 
plons and a. long-term outlook for 10 - f5 years. It is within the 



framework of these plans that the balance between .energy consumption 
and production is being solved. The plans of the ~evelopment of na
tional economy and of the scientific and technical progress are sub
mitted for approval to the Government of Czechoslovakia and to the 
highest State authorities. 

1. Policy, priorities, plans and programmes for increased use of 
new and renewable sources of energy in Czechoslovakia 

(a) The complexe character of the Czechoslovak fuel and energy 
balance and the limited indigenous reserves of fuels oriented the 
socialist economic organizations towards the rationalization of fuel 
and energy consumption. In the year 1972 already the first State 
programme of rationalization of fuel and energy consumption was set 
up and approved by the Government which represented a comprehensive 
schedule of concrete activities aimed a.t fuel and energy savings. 

On the basis of experience acquired in fulfilling the go
als of the first and of the second State programme of rationaliza
tion of fuel andtfinergy consumption a project was elaborated and ap
proved on the 10 of July 1980 by the Government of the "Long-term 
programme of rationalization of consumption, conservation and utili
zation of all kinds of fuel and energy". The project covers the pe
riod from 1981 to 1985 with an outlook up to the year 1990. It has 
the character of a State long-term programme which me·ans that all 
the activities included in it should be considered as priorities of 
the different parts of the plan of national economy. A part of this 
aims at the utilization of new and addition~! renewable energy sour
ces, it gives an evaluation of their social and economic importance 
and specifies the means for providing them as well as determines the 
obligations of different economic sectors and the tasks of research 
and development. 

In the conditions of Czechoslovakia this programme is ori
ented mainly at 

the utilization of solar energy, 

- the utilization of geothermal energy, 

the combustion of solid municipal wastes, 

the combustion of wood wastes, 
the utilization of waste heat from compressor stations 

of the long-distance gas pipe-lines. 

We take into account equally the utilization of heat-pumps 
and tho production of bio-gas from the excrements of domestic ani
mals in great capacity state or collective farms. All the tendences 
outlined above still need to be worked out more precisely. 
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Generally speaking we may add to this programme even that 
of the development in the utilization of hydropotential in hydro
plants and the development of fluid combustion techniques in order 
to utilize low calorific or non-balanced sorts of fuel which cannot 
be up to now burnt up in the existing equipments. 

In comparison with the past, the problem of utilizing new 
and additional energy sources is being considered on a qualitatively 
higher level; on one side from the point of view of central policy 
a special Working group has been established for non-traditional 
energy sources within the Commission of the Government of Czecho
slovakia presided by the vice-minister for the development of tech
nology and investments and formed by representatives of all sectors 
concerned; on the other side from the point of view of research the 
quite considerable research and development basis started studying 
the solution of problems of the utilization of new, additional and 
renewable energy sources. 

The problems of the development of the fuel and energy ba
sis and of a rational utilization of fuel and energy and - within 
this framework - the question of development and utilization of non
-traditional energy sources is equally being examined by social or
ganizations and good results are being diffused by press, broadcas
ting and television in order to stimulate the attention of the pu
blic. 

(b) The rapid increase of the costs related to the development 
of the fuel and energy complexe has a considerable impact on the con
ditions of the future economic development. The Government of Cze
choslovakia decided therefore in 1979 to start the work on long-term 
outlook of the national economy development up to the year 2000. 

At the present moment there exist the first variants of 
projects of a possible development of the fuel and energy economy 
up to the year 2000 which have been set up in the Research Institute 
of Energy in Prague and in other research institutes. 

According to the above mentionned considerations we may 
reckon with an increase of primary energy sources from 113.5 million 
tee /3.33 EJ/ in the y'ar 1980 up to approximately 150 - 160 million 
tee /4.40 - 4. 69 EJ/1 in the year 2000. 

At the same time we suppose the following structural chan
ges in the energy balance /in%/: 

l/ tee= tonne of coal equivalent, 7 000 kcal/kg net calorific value 

EJ = 1018 J 
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1980 1985 1990 2000 

solid fuels 62 59.5 55.5 45.5 
liquid fuels 24 23 22 19.5 
na.tura.l gas 9.5 10.5 11 11.5 
primarf electricity 4 6.5 11 23 
otherx 0.5 0.5 0.5 0.5 

x/ without non-traditional energy sources being counted up to now 
in the·sum of economised energy 

The development in the structure of fina.l energy consump-
tion is assessed as follows /in%/: 

1980 1990 2000 
solid fuels 28 22 18. 5 
liquid fuels 21. 5 21. 5 20 
gas fuels 17 16.5 20 
electricity 10 13 14. 5 
centralized heat 23.5 27 27 

In the final energy consumption the production sphere takes 
at about 68 % and the non-productive one approx. 32 %. 

From the preceding tables it may be seen that a considera
ble acceleration of the process of electrification of the fuel and 
energy balance is planned; we equally plan an important increase of 
the part of centralized heat and electricity supply for heating pur
poses, based on a rapid development of the construction of nuclear 
electricity plants a.nd combined heat-and-electricity nuclear plants. 

The preparatory work on the prognosis of a long-term deve
lopment has proved on the other side that a further proportional de
velopment of na;hional economy depends in a. far bigger extent than 
ever before on the s~vings of fuel and energy - the annual decrease 
of the specific consumption of fuel and energy per unit of the natio
nal income formed by at least 2 % per year is to be guaranteed. It 
means the -necessity of relative savings during every five years peri
od in the extent of 12 - 14 million tee or 0.35 - 0.41 EJ. 

At the present stage of prognostic work the possibilities 
of the increase of relative savings of fuel and energy are estimated 
as follows /in EJ per year/: 

due to changes in the production 
structure 
other relative savings 
from which due to new and 
dary energy sources 

secon-

-

1980/85 1985/90 1990/95 1995/2000 

0.095 0.112 0.120 0.132 

0.260 0.250 0.250 0.250 

0.021 0.032 0.050 0.085 
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In the year 2000 we therefore expect, in comparison with 
1980, an increase of the annual contribution of new and secondary 
energy sources at the level of approx. 6.5 million tee /0.190 EJt 
and from that amount approx. 4 million tee /0.120 EJ/ per year should 
be represented by non-traditional energy sources. 

The expected share of the so-called non-traditional energy 
sources in the year 2000 will be relatively low if compared to the 
total con~umption of fuel and energy per year and will represent ap
prox. 2.5 to 2.7 %. But it is necessary to take into account that 
those energy sources are at the very beginning of their development 
which will increase more rapidly after the year 2000. 

If we consider the utilization of non-traditional energy 
sources only in form of a. substitute for classical sources in the 
field of low-potential heat· consumption we could achieve aft~r the 
year 2000 the goal of covering 6 - 12 % of the total amount of final 
consumpiion. 

In the prognostic outline for the period up to the year 2000 
different ways of utilising non-traditional sources were taken into 
account only in the case that they were supposed to r~ach a rentabi
lity in comparison with the consumption of classical and nuclear 
energy sources. Up to now we do not envisage up to the year 2000 the 
realisation of direct transformation of solar radiation into elect
rical energy or the non-traditional form of hydrogen production in 
an extent «hich could notably influence the total fuel and energy 
balance sheet. 

(c} Within the sphere of non-traditional or new and renewable 
energy sources 9 fields have been studied and the assessement of 
their utilization up to the year 2000 is commented hereafter. 

{i) Solar energy 

From the point of view of the magnitude of the source and the 
perspective of its utilization solar radiation is the most important 
source for the relat~vely small extent of the territory of Czecho
slovakia /127,869 km-/. The geographic position of Czechoslovakia 
betwe~n the 48 and 51 degree o~ latitude North yet con~iderably. de
creases the quantity of solar radiation falling on 1 m of surface. 
The average monthly and yearly

2
~ums of global radiation falling on 

a horizontal surfo.ce in HJ/m2 I in four localities where long-term 
measurements are realized a.re given by the subsequent table: 

2/ MJ = 106 J 
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Month 

1 • 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

Year 

Hradec Kralove 
/Eastern 

Bohemia./ 

81 
135 
291 
425 
558 
595 
577 
505 
355 
204 

81 
58 

3,865 

L O C 
Praha 

/Centre.I 
Bohemia/ 

74 
108 
258 
384 
502 
549 
540 
466 
340 
190 

81 
57 

3,549 

a 1 i t y 
Hurba.novo 
/Southern 

Slovakia./ 

118 
180 
347 
511 
635 
658 
672 
597 
426 
261 
112 

82 

4,599 

., 
Strbske pleso 
/High Tatra./ 

140 
194 
373 
459 
553 
554 
564 
534 
408 
273 
141 
114 

4,307 

The time of duration of solar radiation represents approximately 
1,500 hours/year and the proportion between direct and diffuse radia
tion is at about 1 : 1. Statistic~! analyses show that the variations 
of the value of global radiation measured on the territory of Czecho
slovakia. have - if compared to the long-term average - a. medium qua
dratic deviation in the months March - September of about 10 %, in 
the other months of a.bout 15 %. 

The considerations a.bout the possible evolution of the quality 
and the prices of the necessary equipment a.nd a.bout the ways to reach 
rentability in solar radiation utilization for transformation to heat 
for domestic hot water production, for heating, drying etc. prove 
that through direct utilization of solar radiation e.nd through the 
utilization of heat of the environment by means of heat-pumps it 
should be possible to obtain in the year 2000 total savings of about 
0.7 up to 1.4 million tee /0.021 to 0.041 EJ/yea.r/. From this amount 
the utilization in habitat represents a.bout 50 % 
in sport and recreation about 10 % 
in agriculture about 20 % 
in industry a.bout 20 % 

(ii) Geothermal energy 

The main geologic formations on the territory of Czechoslovakia. 
are the Czech Massif and the Western Carpathian Mountains. ~1eir par
ticularities cause a relatively salient difference in the situation 
of the Czech Socialist Republic compared to the Slovak Socialist Re
public. 

The Czech Massif does not belong to territories with more impor
tant geothermal phenomena but even there localities can be found with 
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higher values of heat flow exceeding the average value of 70 mW/m 2 3/. 
Actually the results of measurements of the heat flow, the permeabi
lity a.nd the physical and chemical properties of the rocks are being 
intensively and·more precisely studied, the techniques of deep drills 
and the creation of heat exchange surface are being verified. In case 
of success of this first stage of research works planned up to the 
year 1983, a second stage should follow aimed at the construction of 
energetic equipment with a heat output of 10 MW. Due to high specific 
capital costs we do not reckon with a broader utilization of this me
thod before the year 2000. 

In Slo~akia certain experience in hot thermal waters utilization 
has been already gathered. In the years 1971 - 1977 17 geothermal 
drills have been bored to depths of 1,200 - 2,500 m; the total capa
city of thermal water from thgse drills is of about 200 1/s and its 
average temperature about 70 C. Th9 prognostic study of the promi
sing territories evaluates the reserveg of thermal waters by 7,500 
1/s with an average temperature of 64 C. It is su8posed to utilize 
some 50 % of these reserves; if cooled down to 30 ~! this represents 
an heat output of about 512 MW /about 1.84 TJ/hour/ • The correspon
ding energy could cover the needs of a town with 200,000 inhabitants. 
Due to several technical and realization problems which still remain 
to be solved, the amout of energy which could be in the year 2000 
substituted by that way is estimated at about 0.15 million tee 
/approx. 4,400 TJ/yearl. 

(iii} Wind energy 

The wind conditions in Czechoslovakia. are marked by a conside
rable variability of wind velocity and of the number of windy days in 
the year. In consequence the yearly average velocity of wind goes up 
to 4 m/s on about 65 % and up to 6 m/s on a.bout 32 % of the territory 
of the State - these conditions make wind energy utilization unecono
mic. Due to that fact and to relatively high capital costs for wind 
utilization equipment a central programme for wind utilization up to 
the year 2000 has not yet been set up. · 

(iv} Combustion of solid municipal . and industrial wastes 

A relatively important source of energy may be found in the com
busti~n of municipal and industrial wastes. In Czechoslovakia we may 
calculate with 170 kg wastes per inhabitant yearly with net calorific 
value of 1,000 to 2,000 kcal/kg /4.2 to 8.4 MJ/kg/. Long-term analy
ses ma.de abroad and in Czechoslovakia have shown that the quantity 
and the quality /calorific value/ of wastes are continuously increa
sing. A programme of their utilization was therefore elaborated to
gether with the solution of their assembling, transport and combustion 

3/ mW'= 10-3 W 

4/ TJ = 1012 J 
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in wastes-combustion-plants where heat for centralized supply is ob
tained. Up to the year 1985 we plan the construction of 4 wastes
combustion-plants which should be followed by 13 more up to the year 
1990. By that means some 40 % of the whole municipal wastes could be 
used providing some 0.27 million tee/year /or 7,900 TJ/year/. By the 
year 2000 we suppose to obtain about 0.4 million tee/year /i. e. 
12,000 TJ/year/. 

(v) Combustion of wood wastes 

Industrial wood wastes represent an important raw material and 
at the same time a non-negligible energy sou~ce. In the year 1980 
Czechoslovakia disposes of about 4 million m /year of wood wastes 
from which only 73 % a.re utilized and from that amount only 33 % for 
energetic purposes. The remaining 27 % are not utilized. According 
to the programme already elaborated and which takes into account the 
increasinc quantity of wastes as well as the structure of their utili
zation we suppose !o utilize in the year 1985 - compared3to 1980 -
some 0.2 million m /year, in the ye'r 1990 0.3 million m /year and, 
in the year 2000 some 0.6 million m /year more. It will result by the 
year 2000 in a.n increase of the energy output. of about 0.165 million 
tee/year /about 4,800 TJ/yea.r/ compared to 1980. 

[vi) rroduction of biogas 

In Czechoslovakia some 100 municipal waste-water cleaning sta
tions produce and utilize biogas for their own clea.ning process; 
in bigger units biogas is equally used for space-heating in the clean
ing stations and for operating gas engines or exceptionnaly for el&ct
ricity production. 

At present the possibilities a.re being studied and a project is 
being set up for the utilization of biogas from animal excrements by 
anaerobial putrefaction. For the time being there are not suitable 
conditions for elaborating a larger programme of that application. 
Due to the importance of manure from cattle-breeding for soil amelio
ration and as a consequence of relatively high capital costs we sup
pose to realize the production of biogas together with the treatment 
of liquid wastes in the first place in pig farms with a capacity of 
above 10,000 heads. The total production of biogas could provide so
me O.J million tee/year /about 15,000 TJ/year/, but up to the year 
2000 a realization of merely 20 - 30 % of this volume is envisaged. 

(vii) Utilization of waste heat by_ heat-pumps a.nd recuperation 

In close connection with the utilization of new and renewable 
resources attention is being paid to the utilization of high - poten
tial as well as low - potential waste heat from different technolo
gical resources in industry, agriculture and in habitat • .An important 
feature of that problem is the economic level of utilization of heat 
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energy and the simultaneity of the consumption and disponibility. In 
the case of such technological equipment like furnaces, drying plants, 
textile machines a.nd others heat recupere,tion can save from 1 C to 
25 % of primary fuel. To total amount of recuperable heat is ostima.
ted in Czechoslovakia at 0.6 million tee/year /approx. 17,500 TJ/ 
/year/. 

The utilization of heat-pumps is convenient especially in those 
cases where heating and cooling are needed in the some locality as 
well as in the case of utilization of low-potential waste heat. The 
contribution from the utilization of heat-pumps is estimated at about 
0. 3 million tee/year /i. e. 9,000 TJ/yee,r /. · 

(viii) Utilization of hydro-plants 

The primary hydroenergetic potential which can be techni~a.lly 
utilized in Czechoslovakia represents about 10 TW.h/year of electri
city, corresponding to an electrical output of 1,142 MW. FrC\m that 
amount the pontential convenient for economic utilization is of about 
7.6 TW.h/year. At present, the average electricity production of exis
ting hydroplants is 3,993 TW.h/year, which corresponds to about 40 % 
of the primary technical ~otential. In the next 20 years we plan to 
realize the following projects: 

number of 
hydroplants 

44 up to 10 MW output 
20 over 10 MW output 

total 64 

total installed 
output MW 

98 
1,202 

1,300 

total production. 
TW.h/year 

0.42 
3.73 

4.15 
By that way 76 % of the primary technical potential would be utilized; 
the electricity produced would substitute about 85,000 TJ/year of 
fuel or correspond to 28,000 TJ/year in physical equivalent. 

The changes in the economic conditions make it necessary to re
consider the possibilities of utilizing small hydroworks - not equip
ped for electricity production up to now through the construction of 
small hydroplants of an output up to 10 MW per unit a.nd by putting 
into operation small hydroplants stopped before. By that means it 
would .be possible to get some C.8 TW.h/year more corresponding to 
about 8,600 TJ/year in substituted fuel. At present time an inventory 
of such small hydroplants is being established. The utilization of 
such small hydroplants is supposed to be economic due to the shortage 
of primary energy sources and to rising of social costs for thoir 
producing. 

(ix) Fluicl combustion of non-baln.nced. coal 

In Czechoslovakia we dispose of reserves of several hundreds 
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of million tons of coal with a calorific value of 1,400 - 1,800 kcal/ 
/kg /i. e. 5.9 - 7.5 MJ/kg/ with high contents of ashes and sulphur. 
These reserves of coal are not counted in the balanced reserves of 
indi~enous coal. This coal could be utilized by means of fluid tech
nique under the condition of achieving the development of fluid-com
bustion boiler 'With desulphurization of flue gases. We suppose to 
utilize by the year 2000 at about 5 million t/year of that non-balan
ced fuel; this would enlarge our primary energy sources per about 
1 million tee/year /about 30,000 TJ/year/. 

The present stage of considerations of the utilization of new 
and renewe,ble energy sources up to the year 2000 is given by the fol
lowing table: 

Energy source Expected energetic contribution expressed in 
savings of fuel and energy in TJ/year 

1980 1985 1990 2000 
Solar energy and 
heat-pumps 300 

Geothermal energy 150 

Combustion of solid 
municipal wastes 740 

Combustion of wood 
wastes 9,180 
Production of biogas 
from nnimnl excre-
ments 50 

Utilization of waste 
heat from compressor 
stations of long-
distance pipe-lines 60 

Utilize,tion of waste 
heat from technolo-
gical processes by 
means of recuperation 
and heat pumps 20 

1,950 
500 

1,650 

10,800 

100 

3,100 

5,200 

2,200 

5,900 

11,500 

500 

5,700 

23,500 - 41,000 

4,500 

11,800 

13,600 

3,000 - 6,000 

11,800 

1,000 4,000 20,000 - 25,000 -----------------------------
Total 10,500 19,000 35,000 88,200 - 113,700 
corresponding to 

million tee/year 0.36 0.65 1.20 3.0 - 3.9 

The table shows that the goal of obtaining by the year 2000 an 
annual contribution of non-traditional energy sources in the amount 
of 120,000 TJ/year cannot be considered as guaranteed and a lnrge ef
fort will still be necessary in research, development and realization. 
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(d) In the period up to the year 2000 it is obvious that the 
decisive part in the increase of primary energy sources will - espe
cially from the year 1985 onwards - be taken by electricity from nuc
lear plants. Up to the year 1985 it will be necessary to go on deve
lopping the extraction of brown coal and continue after to mainte-in 
the level obtained in brown and hard coal production. The increase 
of natural gas and liquid fuel will go down, the imports of liquid 
fuel will mark after the year 1985 most probably a decreasing ten
dency. 

In consequence the possibilities for heat production are 
getting more limited. In the sphere of centralized heat production 
and supplying the share of which will continuously rise, it will be 
necessary to meet the needs increasingly by nuclear sources and by 
those based on coal. In the field of decentralized heat production a 
steadily increasing part should be covered by electricity. 

The fact that the increase of primary energy sources will 
go down will make the development of national economy more and more 
dependent on the extent of relative fuel and energy savings and on 
the valorisation of the inputs into the whole process of amplified 
reproduction. 

The above named tendencies determine the chief priorities 
in the development of fuel and energy economy on which financial means 
and production capacities must be concentrated nnd which should equa.1-
ly be given a particular attention in the plan of development of sci
ence and technology and in the international cooperation. It is ob
vious that new and secondary energy sources will have in this period 
a merely complementary importance. It is nevertheless necessary to 
take into account that after the year 1990 the possibilities of sa
vings obtained through the reduction of energy intensiveness of equip
ment and technology will be step by step exhausted, whereas structural 
changes in industry will play an increasingly important role /a pP.rti
cularly important factor is the decrease of the share of energy highly 
intensive siderometallurgy and the increase of the share of electro
technical industry/ as well as the development of application of new 
and renevable energy sources. The development and production of neces
sary equipment and reaching energetic and economic u.dvR.ntages which 
can be obtained in the various fields in comparison with classical 
and nu~lear sources will represent one of the fundamental goals for 
the next years which should be given an appropriate attention especi
ally in the research and development basis. 

The asswned development of structure in flat heating in 
Czechoslovakia in the years 1980 - 2000 is shown by the following 
table /in ~~ of the nwnber of flats/: 
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Sort of fuel o.nd energy 1980 1985 1990 2000 

solid fuels 63 50 47 30 
liquid fuels 7 6 6 4 
gas fuels 13 18 23 26 
heat from centralized 
sources 15 17 19 28 
electricity 2 3 5 12 

We suppose that non-traditional energy sources will be in
corporated into the systems of centralized heat-supplying systems 
/especially combustion plants for municipal wastes, geothermal ener
gy/ or into bivalent autonomous systems, in the first place in con
nection with electricity. 

2. Current usage and exuerience of new and renewable sources 
of energy: 

(a.) For establishing a. project of the programme of utilization 
of new and sec~ndary energy sources an interministerial coordinating 
and working group has been set up headed by the federal ministry for 
the development of technology and investments. Every ministry nomina
ted one of its research and developm~nt organizations a.s responsible 
for the elaboration of a programme of utilization of new a.nd seconc1a.
ry sources within the frame-work of the sector. A part of the progr.am
me was the definition of research and development tasks considered as 
the first stage for the ulterior inclusion of the same into the system 
of problems of technical development which encompasses tasks on the 
level of State, ministry, sector a.nd enterprise. State and ministry 
tasks are financed from the State budget, those on the level of sec
tors and enterprises are financed from technical development funds 
which the production-economic organizations accumulate according to 
their economic results. The tasks of fundamental research solved in 
the institutes of the Czechoslovak Academy of Sciences are entirely 
covered by State budget. 

The present state of solution of different ways of utilizing 
new and secondary energy sources varies from one case to the other. 

The utilization of solar energy for direct transformation 
into electric energy is still an object of fundamental research. The 
research work is being done by the Institute of Physics of the Cze
choslovak Academy of Sciences and is oriented on the elaboration of 
an energy saving thin-layer technology of the production of non-crys
tallic silicon and its optimization for cheap photovoltaic elements 
with an efficiency of 3 - 5 % for a wide-spread use. In the year$ 
1978 - 1980 thin-layer technologies were set up for the obtcntion of 
non-crystallic silicon on the principle of cathodic dusting-on and 
radio-frequency dissociation from gaseous phase enabling a cheap way 
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of obtention of the necessary materials. At present time the production 
of basic materials has already been mastered and in the year 1981 the 
production of samples of photoelements will stn.rt. 

The other principal direction which is being followed by the 
Electrotechnical Institute of the Slovak Academy of Sciences consists 
in the elaboration of a technology of heterogenous structures on the 
basis of G~As and its optimization. In the years 1978 - 1980 tho method 
has been set up of liquid epitaxis for the obtention of geometrically 
determined heterogenous systems on the basis of GaAlAs. Samples of 
photovoltaic elements have been produced, working - before the optimi
zation of the same - with an efficiency of 14 ,~. 

The members of the Ca.theder of semiconductor physics of the 
Charles University in Prague are studying the materials of the type 
AIIBIV, especially CdTe. 

Measuring and control methods are being developped for the 
detormfnation of basic parameters of materials for photovoltaic trans
formation. Yet the indust:dal production of photovoltaic elements in 
Czechoslovakia is not envisaged before the year 1990. 

The development of equipment for the utilization of solar 
energ)r for heating water has up to now been followed on the level of 
different factories. A real progress has so far been achieved in the 
development of systems for water heating in the organizations of the 
Czechoslovak. Production Cooperatives Association /especially in the 
coopcre,ti ves Inklemo and Likov/, in the Pnblic SerYice Enterprise of 
the District of Kromeriz with the assistance of the Nachinery Fa.culty 
of the Czech Technical University and of the Research Institute of 
Energy. 

We prepare for the inclusion into the State Plan of techni
cal development from the year 1981 onwards the problem "Development 
of equipment for the use of solar energy for heating water and for 
space-heating''• The coordinating center for the solution of this pro
blem is the factory encharecd with putting into industrial mass pro
duction the respective equipment - Elektrosvit in Nove Zamky with the 
a.ssisto.nce of the State Research Institute of machine construction 
in Prague and other institutions. Within the frame-work of this pro
blem the utilization of plastic materials in the collector constrnc
tion will equally be solved. Collectors for heating air for drying 
fodder and other pnrposes are being developped in the Research Insti
tute for Agricultural Techniques. 

In the State Research Institute for machine construction 
experimental stands have beon put into operat,ion in the year 1979 
for research measurements and group tosting of heat-technical pro
perties of solar collectors and of whole systems of solar equipment 
enablin~ thus to determine the efficiency of the transformation of 
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solar radiation into heat. The results of the measurement,s are proces
sed by means of an automatic computer includ.ing the graphic records 
of the time evolution of immediate system efficiency. Analogous stands 
have already been set up in two other institutes. 

The problem of solar energy use for fuel production, espe
cially for that of hydrogen is being studied and laboratory experi
ments are being carried out by the Research Institute of Energy, sec
tion in Bratislava.. 

As far as geothermal energy is concerned, the problem of 
the use of dry rocks heat is supposed to be solved within the frame
work of a State programme of technical development under the coordi
nation of the Central Institute of Geology in Prague. The aim of the 
first stage /1979 - 1983/ is to evaluate the qu~,nti ty of heat accur:m
lated in dry rocks and the selection of an optimum locality for the 
application of this method. W& try to solve equally the problems re
lated to setting up an underground heat-exchanger at a depth of 1,200 
and 3;000 m and the transfer of heat to the earth surface. In the 
first stage we suppose to establish a circulation system on the basis 
of one bore-hole, the aim being to realize a circulation system of a 
heat output up to 10 ~nf. After the accomplishment of the first stage 
a detailed technico-economic evaluation will be made and a project 
of follow up Bctivities will be prepared. 

The actual main tendency in utilizing the solar and. wind 
energy is based on values obtained through usua.l hydrometeorological 
rnea~urements. 'fhe introduction of regular radiation measurements of 
global and diffuse rc.diation in 20 localities and r,,n ameliorated and 
systematic evaluation of the measurement of wind velocity form part 
of a. State programme of technical development called "Meteorological 
conditions for the development of national economy and the conserva
tion of the environment" which is being realized by the Czech Hydro
meteorological Institute in Prague. 

The research of hot geotherma,l waters of Slovakia. is car
ried out by the Geological Institute of D. Stur in Bratislava within 
the State progro.mme of "Fundamental research of the general display 
of geothermal heat and of geothermal sources in the Western Carpath
ian Mountains". The work already done permitted to evaluate the re
serves and to draw up a comprehensive plan for the use of geothermal 
waters; some of the research drills will at the same time serve for 
exploitation. Elaboration of systems for the use of hot r-eotherr1al 
waters and their working regime as well as the development of special 
elements have not yet been guaranteed. 

The combustion of solid municipal wastes and waste wood 
does not require resoa.rch and development and can be materialized by 
means of equipments which are normally produced in the country. Also 
heat-exchangers for utilizing vaste heat from compressor stations 
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with a.n output per unit of O. 76 and 6. 45 MW /thermal/ have already 
been developped and arc regularly produced. 

The production of biogas from animal excrements is still a 
subject of resea.rch. An experimental plant has in a bigger extent been 
realized so far i~ a great pig-breeding farm in the surroundings of 
the town of Trebon where excrements of pigs are used for biogas pro
duction by_means of anaerobial putrefaction. The number of pigs kept 
there is of 30,000 heads, the daily production of excrements is of 
15 tons /as dry matter/, two putrification reservoirs are of the vo
l~me of 3,200 m3 and 2,800 m3. The production of biogas is of 7,000 
m /day, the surplus which can be utilized in summer amounts to 5,000 
m3/da.y ano 3,800 m3/day in winter. The surplus of the biogas is flared 
for the time being. At present time the respective equipment is being 
completed by the treatment of residua. of organic substances for solid 
fertilizers. A project of an othor experiment has been prepared for 
reducing the time of putre:faci,ion and the ea.pi tal costs as weel as 
for the treatment of waste waters. 

The utilization of heat-pumps is being studied and a concept 
of their well-founded needs is being elaborated as well as the tasks 
for · developping the equipment in question /which will be derived from 
cooling a.ggrcga.tes already in production/. At present time industrial 
and agdcultural enterprises are being questioned in order to ascer
tain the localities convenient for an advantageous use - both from 
energy and economy aspects - of heat-pumps. In 1981 a comprehe-nsive 
programme of heat-pumps use should be sot up and re.search and develop
ment tasks formulated going been solved in that special field. 

The production of equi.pment fot hydroplants has e. long tra
dition in Czechoslovakia in the factory CKD Blansko, where all kinds 
of water turbines are produced. For the application of small aggrega
tes the Stn.tc programme of technical development related to 11 The com
prehensive development of hydroenergy" provides for representatives of 
technolor;ical eh~ments of smn,11 hyclroplants to be proposed and an ex
perimental aggregate of goose neck type to be produced. 

From the year 1979 a State programme of technical develop
ment related to the "Development of fluid combustion chamber with the 
desul:rhurization of flue gases" is going on. Within this programme a 
boiler prototype is to be accomplished by 1983 with a special output 
control according to a Czechoslovak licen~e its output beinR of 25 
tons/hour of stcAm. The develonment of a fluid-combustion boiler is 
being prepared for a. bloc of 110 MW /360 tons/hour of steam/. 

The programme is being carried out by the Institute of the 
theoretical basis of chemical technolORY of the Czechoslovak Aca.cl~my 
of Sciences in cooperation with the boilers producing enterprise CKv 
Dukla and the energetic machines producing enterprise SES Tlma~e. 
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(b) New sources of energy are just being practically exploited 
in Czechoslovakia. in several fields. 

(i) The most important field from this point of view is agricult,ttre 
where there is a considerable consumption of low-potential heat in 
cattle-breeding and husbandry and for drying aRricultural products. 
The mrdn reason for the,t use consists in the fact that in Czechoslo
vakia the a._griculture is organized in large organizations which are 
either the Unified agricultural cooperatives /with an extent of lann 
in - the order of 3,000 hectares/ or the State fa.rms /with an extent 
of land in the order of 15,000 - 20,000 hectares/ which dispose of 
their o,m repair and maintenance ·workshops. Equally the Machine and 
Tractor Stations ho,,e been set up to serve the agricultural organiza
tions. The a.gricul ture has therefore possibilities to materi~,lize ex
periments independently. The scientific bases for these· nctivities 
are being assured in several research and development laboratories 
of the Czechoslovak Agricultural Academy as well as by the Research 
Institute of agricul t,ural techniques which is enchargecl with the so
lution of the State development programme of "Non-traditional energy 
sources in agriculture" and other specialized centrally planned ar-en
cies such as Agroprojekt, the Institutes of scientific agricultural 
systems, enterprises of agricultural construction etc. 

In a series of a.gricul tural organizations the use has already 
been introduced of flat solar collectors for water heating to the 
temperature of 50 °c. A part of the collectors is produccA by agri
cul tur~,l organizations themselves, a part is supplied by the

3
produ

cers of this kind of equipment. At present time some 3,000 m arc 
installed. The equipment is usually bivalent, in combin&tion with 
night and out-off-peak load consumption of electricity. The collec
tors are generally placed outside of the building, in some cases col-
lectors are integrated into the roofs. 

A very efficient non-traditional source of energy is the use of 
heat obtained from milk coolin~. The first equipment is being assem
bled by the agricultural fnrms by their own means, the industrial 
production -of the necessary equipment is already being prepared and 
a realization ~rogramme has been set up. In future we suppose that 
solar collectors for water heating 1rill be used in int,eg:i.·ated bioso
lar SY.Stems. 

Among interesting ex'Periments in the field of agriculture the 
realization of which is being prepared we may mention the following 
ones: 

.An exl)erimental high-capacity stable for milk cows with a complexe 
biosolar system in the a~ricultural coopera~ive Modlice near Praha. 
The tot~l Sltrfn~c of collectors is of 100 m, the output of the heat
pump 100 kW /th/. 

A comprehensive enereetic system of covered cultivation surfaces for 
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an irri.gated area. of 2000 m2 in the agricult~ra.l cooperative Pouchov. 
Solar collectors of a total surface of 800 m, combinod with a hcat
pump. 

In two calf farms recuperation of heat from exhaust air is being veri
fied. 

The development of fodder drying takes into account a basic struc
tural change towards low-temperature drying plants with the use of. so
lar energy·ancl secondary energy sources. On the basis of a. model solu
tion the construction of solar collectors for air heating is being 
realized

2
on a flat roof of a hall-type store of fodder with a surface 

of 800 m. 

Preliminary we plan the following extent of equipments for utili
zation of non-traditional energy sources in agriculture: 

solar colle~tors for water 
heating m 

solar collectors for additional 
fodcler drying 

m2 

exchA.ngers for the use of bio
logical heat from milk 

in piec~s 

1980 

4,000 

1985 1990 

120,000 500,000 

40,000 250,000 

5,000 20,000 

(ii) The secon<l field where the use of new and secondary energy sour
ces is mostly developped is the public and-residental sector. 

At present time we develop the realization especia.lly of systems 
for domestic water heating in family houses. 

In the stage of rea,U.zation or prepa.ration is on the other si<.le 
a series of more sophisticated ex~eriments in housing projects for 
collective.flat construction. The Construction F.nterprises Praha have 
pre-pared the :project and prepare the realization of an object with 
three sections, each of them with 8 flats. The selecteil building has 
-t,he dimensions of 54 x 13 m with a. height of 14 m, 4 flat stores and 
one bottom technical store i-,here the machine house with hot water re
serYoirs ·will be placed. The solar collectors will be placed on the 
fla.t roof, orient.at.ion of the hou~e front is North-South. The solar 2 equipment will contain 56 flat-plate collectors with a surface of 1 m 
per unit in 8 batteries. The heat carrying medium will be water.

0
The 

equipment will operate when out-door air temperature is above O C. 
In case of lower air temperature, of overhea.ting of the water in col
lectors or of interruption in the run of circulation 11umµ, the outside 
part of the plant will automatically be filled with nitrogen. 'fhe do
mestic water will be heated by the water from the collector by a heat 
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exchanger in a st~nding reservoir of 2,500 1, in case of necessity it 
will be additionaly heated in the se6ond reservoir of 1,600 1 by means 
of heat energy from outdoor l1e~t pipeline. We suppose that the solar 
equipment will cover 60 % of the annual consumption of heu..t for heat
ing of domestic water. The plant is supposed to be put into operation 
in 1981 • 

A second experiment of the same enterprise will be a. solar equip
ment for industrial water heating in a construction plot wl1ere peak 
consumption of hot inrtustrial water is to be taken into account as 
well as a great concentration of dust. The plant will have 45 m2 of 
collectors in 5 batteries with a pre-heater of 2,500 1 and an ad<liti
onal heater of 1,600 1 by electrical energy • 

.Analogous equipments are planned in other construction organiza
tions. In the vear 1980 tl1e Research Institute of Ci vi 1 Construction 
Praha. has been" enchn.rged with the research of utilization of non-tra
ditional energy sources in public and residential sector. An experi
ment is being prepared in a one-store house for the use of solar ener
gy· for domestic water heating and space heating in a trivP,lent sys
tem combining the use of solar energy, electric energy and heat
pump. The Regional investment institute of the Re(!ional National Com
mittee of East Bohemia prepares an experiment witJ1 a comprehensive 
use of solar enercy in a kindergarten of the town Pribysla.v. The Stur..y, 
clesign and t:ypificfl,tion institut.e of Bratislava is envolved in fl,n ex
periment ,rith a four-store house oriented on the use of solar energy 
for domestic water heating; an other experiment is equally being pre
pared for domestic water heating and a partial space heating in a 
six-flat house at Nitra.. 

It is nevertheless necessary to say thn.t the elaborEt~tion of a 
concept and the solution of an optimum reali~fl,tion of the use of non
tradi tionr.,l sources in the field of public and. residential sector is 
still at the very beginning. At present time i-'i; is possible to focus 
the use of these ~ources in a larger extent to domestic water heatin~. 
The possibilities of an economic use of solar energy and of heat-pumps 
for heating are still to be verified by means of exncrimcnts and arc 
conditionned by a satisfactory solution of a cheap long-time hent ac
cumulation~ 

(iii) i'he .E.!:Qd.uc_tdon of solar collecto;:_~ iB Czechoslovakia goes on 
since the year 1979 where at. about 2,000 m- were ~roduc ed; in the 
year 1980 nrorluction increns~d to approx. 8,000 m • ~t present time 
there are t]Jrce. producing firms in Czechoslovakia - CKD Duldn a.nd 
KoYenta in Ceska 'rrebova /with plate absorbers/ and OPS Kromcriz /tube 
absnrbers with absorption ribs/. In the year 1981 the production and 
supply of complete solar systems for water heating will start in the 
production cooperatives Likov and Inklemo and a series production of 
complete equipment is prepared in the national enterprise Elektrosvit 
at Nove Znmky. 'l'he collectors being produced have a surface of 1 m2 
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per unit; they are single-glazed or double-glazed, in one case a. PVC 
sheet was used. 

We plan the following development of the yearly production of so
lar equipments for water heating as expressed in collector surface in 
m2: 

1985 1990 1995 2000 

90,000 200,000 500,000 1, 000,000 

The quality of the collectors and of the additional equipment 
are still subject to a rapid development. 

(iv) The nroduction_ of heat-mtTTIP.§. has not yet been developped. For ex
perimental ~urposes we eventually suppose to import heat-pumps. But 
in the year 1981 production cooperatives will start a small series pro
duction of heat-pumps for family houses. 

(v) For the utiliz<!,j;ion of municipal 'l•@-Stes the necessary equipment 
is prodQced in the country. For the combustion of non-classified solid 
wastes CKD Dukla produces and exports modern boilers with cylindric 
grates on the basis of El, licence from VKW Dtisseldorf. The production 
programme contains boilers of the following parameters: 

for a quantity of 
quantity of steam 
sten.m pressure 
steam temperature 

wastes in t/h 
t/h 
MPa oc 

5 
1 5 
1.3 

220 

15 
45 

1.32 
220 

25 
75 

1.32 
220 

(vi) Boilers for yood. waste_~ combustion are equnJ.ly produced by CKD 
Dukla,. The so called dry wastes /with a contents of ,rater in raw es·l;n.
te up to 20 %/, i. e. sawdust, chippnd greater pieces etc. are b11rnt 
in a boiler with cyclon combustion chamber. The wastes are transport
ted pneumatically into the combustion chamber. The series of boilers 
is of the following parameters: 

outrmt 
steam pressure 
steam temperature 

t/h 
MPa oc 

2.5 4 
1.32 1.32 

220 220 
/sa·turated/ 

8 
1.32 

220 

12 
1.32 

220 

For the combustion of wood wastes with a contents of water in 
raw estate from 20 5; up to 60 ;~ incl. bark the combustion equiµm,.mt 
11ith an inverted ~rate of 2.5, 4 and 8 t/h steam is being produced 
a.nn supplied. 

(c) The problem of energetic and economic efficiency of new 
and renewable energy sources is studie<l very thoroughly in Czecho
slovakia. 
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( i) In th.2....fielc:l of util_iza.tion o_f solar en.erey for wa,ter and space 
heatinrr an anc1J.ysis was done especially with respect to the public and 
residential sector and agriculture. Detailed calculations for public 
and residential sector have been done by the R.esea,rch Institute of 
.Civil Construction in Praha., varying in accordance with various levels 
of monthly consumption and the prices of the equipment. As an illust
ration w-e give a resulting table of amortization time calgulated for 
one flat with a. hot water consumption of 300 1/day at 45 C, and a 
monthly avarage consumption of hen.t of 366 kW.h/th/; the inclination 
of collecto2s is 60 ~~, their total surface /in alternatives/ 5, 10, 
15 nnd 20 m and an ~verage price of collectors additional appliances 
incl. of 2,125 Kcs/m·. 

1. Surface of sola2 collectors in m 5 

2. Capital expenses for 10,625 
solar eq_uipment in Kcs 

3. Yearly energy savings 
in MW.h 2.506 

4. Yearly savings in SC 
/i. e. 1,150 Kcs/MW.h/ 2,882 

5. Yearly savings in case 
of FT /i. e. 600 Kcs/ 
/MW.h/ 1,500 

6. Simple amortization tjme 
in case of SC in years 3.7 

7. SiMple amortization time 
in case of FT in years 7.1 

8. Time of amortization in 
case of summing up the 
yearly savings SC 
lr=1.05, n=20 years/ 4.5 

9. - id. - with FT 11.0 
10. Time of amortization 

tnking into account the 
ye.arly amortization 
rates for SC 14. 5 

10 
21,250 

2.981 

3,429 

1,782 

6.2 

12. 3 

7.6 
16.0 

14. 5 

15 
j1,875 

3.144 

3,616 

1,880 

8.8 

17.2 

12.0 
30.0 

14. 5 

20 

42,500 

3.284 

3,778 

1,965 

11 • 2 

26.0 

17,0 
X 

14.5 

The calculation takes into account a bivalent system with an el€c
tric heater as second heat source. The price of electricity was consi
dered in two alternatives: 1° on the level of real sociRl costs in ca
se of connectign to the low-tension grid /sc/ in the amount of 1,105 
Kcs/MW.h and 2 on the level of the electricity price for the most 
common flat tariff /FT/ in the amount of 600 Kcs7m·T .h. 
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The calculation is done in alternntives: 1° for the so called sim
ple time of capital costs amortization /i. 8· capital costs divi~ed by 
the annunl yield from onerey savings/ and?. for the amortization time 
in case of a sum of annual energy Ravings calculated on the basis of 
the actun.lized value /r = 1.05/ and with a life-time of 20 years, and 
3° for o.n amortizntion period taking into account the sum of actuali
zed value of annual savings and the annual amortization rate with a 
disctiunt tariff of 5 %. 

From the table it may be deduced that with greater collector sur
face used for space and water hee,ting the l'~mortization time of the to
tal co.pi tal expenses raises a.s well. It is at the same time obvious 
that an efficient use of solar energy under t~e present conditions is 
only for a total collector surface up to 10 m per 1 flat, i. e. in 
principle for domestic water heatinR only. In case of a raise in elec
tricity prices the field of an efficient use of solar energy would. na.
turally widen. 

A calculation has eQually been done for the use of the hee.t-pump 
in a trivalent system unrlor the con<li tion that it will be possible to 
take water from the reservoir with a temperature higher than 5 °c. The 
result is an increasing share of solar energy which can be obtained 
in the total consumption of heat per 1 flat, see the following table. 

Share of solar energy in ~~ of the total consumption 

Total surface of 
collectors in m2 5 m2 10 m2 15 m2 20 m2 

-----------------------------
1. Hot water 200 1/day 23.1 33.8 42.9 51.4 

2. Hot water JOO 1/day 22.2 30.1 36.6 45.2 

3. As ad 1 , but with the 
use of the hent-pump 

4. As ad 2, but with the 
use of the hcat-!>Urnp 

27. 1 

24.7 

40.9 52.5 56.5 

36 .1 44.2 51.8 

'J'he time of amortization - if takin~ into account t,he actualized 
value of the yearly energy savings nnd the socially necessary expen
ses related to electricity - exceeds howe!er the life-time already in 
case oi a surface of the collector of 5 m. The use of heat-pumps is 
therefore in such a case non-effi~ient for the time being. 

The calculation of the economic efficiency of solar energy utili
zation for water heatinr,- in agriculture has shown analogous results 
wi tl':. the only difference that the efficiency docs not decrease with 
the increasing total surface of the collectors. 

According to existing ex~erience solnr energy can be used with 
o. higher efficiency for drying by hot air where the nmo1·ti:r.a.tion t.erms 
arc somewhat shorter. 
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It is of course necessary to underline that the calculations are 
preliminary, as the quality and the prices of the equipment are deve
lopping and also the presumed energy so.vines need to be verified on 
a long-term basis. 

For different kinds of fuel and energy calculations of fuel so
cial costs have been done in 1979 as follows: 

electrici t~~ 
grid/ Kcs/MW.h 320 Kcs/GJ /from low-tension 1,150 i. e. 

fuel oil domestic 1,690 Kcs/tce i. e. 57.50 Kcs/GJ 

natural gas 1,316 Kcs/tce i. e. 45.00 Kcs/GJ 

energetic brown coal 507 Kcs/tce i. e. 17.50 Kcs/GJ 

If we com-oa.re these costs it is obvious that the actual costs of 
fuels · necessa,ry for the obtention of the sa.me energetic output are low
er and their substitution by non.:.traditional sources in comparison to 
electricity substitution less efficient. In case of liquid fuels and 
natural gns the social costs and the selling prices have yet a conti
nuous tendency to a ri:i.pid increase which soon will improve the econo
mic efficiency of thci~ substitution by new energy sources. The use 
of energetic coal will surely remain without competition. Yet it has 
already bee11 stated that a further increasing of its production will 
be oYcr by about the year 1985 and its successive substitution is in
·evi table in the future on account to energy sources bala.nce sheet. 

Let us add some comments on the efficiency of other kinds 
of n.01-r and renewable energy sources. 

(ii) For calculating the efficiency of ut,ilizj_nrr ~10t geothermal w~.f.er!! 
we do not dis~ose for the time being of reliable data. The experience 
of Hungary where the conditions are similar prove yet that the res
pective equipment can be paid off through energy savings in 4 - 5 
years. 

(iii) The efficiencv of combustion ulants for municinal wastes cannot --~.;....;....-: _____________________ __._ ____ _ 
be taken for grnnted. Their comparative specific capital costs are 
evidently higher than that of the classical heat plrmts using coal. 
If on the other side we take into account the costs related to setting 
up of dumping places and. the transport of ,rastes at a. continuously in
creasing distance the construction of combustion plants for solid was
tes r.my l!.lroa.<ly be considered as efficient. Vi th the disappearance of 
coo.l competition the efficiency will be undoubtful. 

{iv) The £.0.!'.l]rnstion of wood wastC1?_ from industrial wood workinp-up is 
a.lreo.dy eff'iciP-nt if the mi.stes cannot be utilized for the production 
of woo<l-chips-formod plates etc. The amortization time in case of 
substitution of lir,ht fuel oil is of 2 years and in that of coal of 
about 7 years. 
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(v) The produ:-tion of bio~~ usinP, tho existing technology is twice 
as much expensive as natural g.as. It can yet be assumecl that within 
the next 5 - 10 yecl,rs rescnrch and development will ma.ke possible a 
considerable acceleration of the process and a higher utilization of 
the technologica.l equipment and thus a correRpond.ing decrea.se of the 
production costs of biogas to make it competitive. 

(vi) The efficionc~,r of heat from com:pressor _§j;ations of long-distance 
gas-pipelines consists in the fact thnt it can be sold to consumers in 
case of a semi-annual consumption for about 23 Kcs/Gca,l which is ap
proximately 22 % of social costs of heat produced in heat-and-electri
city plants workin~ on coal. The efficiency depends in that situation 
merely on the possibility of setting up in the vicinity of compressor 
stations such agricultural installations which could use the waste 
heat properly. 

(vii) The efficiency of hca.t-pumns for t,hc utili_zation of waste heat 
was studied in theory by the Research Insti tut~ of Energy in I>rr,ho.-:
and by the Slovft,k Technicr!.l University in Bratislava. The studies have 
determined two basic conditions for an efficient use, i. e. 

a.. a small (1.ifference in temperA.ture between the sgurce of energy and 
the object heated within the limits of 10 - 50 c, 

b, simultaneous or sub3eqnent use of the heat-pump for heating and 
cooling purposes. 

The studies have proved that the use of heat-pumps for s1Jace
henting in residental sector is out of question, the supply of heat 
by heat-and-electricity plants being more advanta~eous. 

As it was s~id before, an investigation is being done at present 
time in industrial and ~gricnltural enterprises to ascertain cases 
where the conditions for an efficient use -of heat-pumps exist both 
from energetic and economic point of view. 

At present time it is already without any doubt that equipment 
for coolinrr milk should be completed by heat exchangers to enable the 
use of condensntion heat for water heating. Such instfl.llations can be 
paid off within less than 1 yefl.r. It seems that an other field for a 
convenient use of heat-pumps are the cooling aggregates of middle out
put used in food industry, in hospitals etc. 

(viii) lfuen summing up the question of the economic efficiency of new 
a.nd renewable encrrry sources 1 it i::, necessary to stnte, that in all 
cases careful technico-economical calculations should be elabornt0d 
so as to prove their advantage in comparison with other possible so-
l ut.i ons. This -procedure has been very usun.l as to tradi ti onll,l rencw
fl,ble ener,c:,:y sources like hyclror>ln.nts. The economic efficiency Cf1,n be 
reached yet at present time when using new so called non-traditional 
energy sources only in some fields of utilization and under certain 
condi -ti ons. But the -prohl ein must be examined dynn.mi cal ly D,s the rcsul ts 
of research and devclo1>rnent are continuin.~ to offer n,mcliorat.ions of 
the existing non-tro,di tiona.1 equipment and create, together with the 
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continuing mass production, conditions for a continuous decrease of 
investments and costs of non-trar!itional ener~y production. On the ot
her side the full social costs related to the production or purchase 
of foAsil fuels and energy are continuously rising. The general ten
dency aims therefore at an ininterrupted extension of the.sphere for 
new and renewable energy sources utilization. 

(d} The introduction of new and renewnble enert;y sources into 
the economic life is not eusy anrl simple. Many general and specific 
obstacles o.nd problems must be overcome. 

Among general problems we should like to underline the 
£.tij;erion of noveltv. This approach may be detected across the whole 
processus from the research phase up to the utilization. In research 
a.nd developMent it is necessary to organize new teams or to shift th" 
workers to problems different from what they solved before. In the 
production it is necessary to find out new technologies, to organize 
new production lines etc. These problems are difficult to solve due 
to very frequent intersectorial relations. An other problem is that 
of the risk to be encountered. As to several non-traditional sources 
/e. g. bior,as, photovoltaic transformation, solar production of hy
drogen/ ·we do not know when and if o,t o.ny time we will succed in rea
ching competiti~encss. For that special reason we feel it difficult 
to obtv.in financial means e,nd pro<luction capacities. The esscntia,l 
problem is of course tJrn,t of cnerqet,ic ~.n<l csonomic effi~i~.Y.• With
out rec..ching con:,oti tivenoss it is ir11)ossible to enYisagc n. broader 
use uhich could have a significant impact on the fuel and energy ba
lance sheet. In a nur.1b"r of ca,ses c1. hindrance consist.s in the rccr.n
trfl,lized chl',r~ct.or of new £1,nd rcnmmble energy sources and the f'nct 
that many units and lar~e area are necessary to reach a considerable 
enerp,ctic output. Though this is a phenomenon ·which proves our unsuf
ficient knowledge of t,he scientific nnd technical problems linked 
with the utilizo.tion of nev and renewable sources of energy, genere.1-
ly a conclusion is wirlely o.clopted thr>,t those sources cnn never solve 
the prohle:ms of the "big cnertzy economy" and that, therefore, the 
only seri:ms va-rinnt of a lonrr-term c1evelo-pment of the fuel a.nd ener
gy complexe is the utilizntion of the reserves of classical fuels 
and in a longer perspective the deYelopment of nuclear energy. 

In fields where the basic technical problems ha:.re been sol
ved and economic efficiency has been achieved, it is necessary to as
sure the production capacities and the financial means for the reali
zation. 

In the conditions of Czechoslovakia where the production 
capacities are fully utilized according to the plan, the problem of 
gcttin~ vncnnt cnpncities is a <lifficult one and must be solvAd in 
international cooperation nnd thourgh international sharing of work 
esnccially amon.<; the CHEA member countries. On the contrary it is 
possible to obtain within the frame-work of the plan financial mo~ns 
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for the purchase and realization of these equipments in socialist orga
nizations ns far o.s the State takes interest in such an initiative. 

In problems which ha.ve not yet been solved like e. g. the 
use of solar energy for space-heating with long-term accumulation of 
cnorgy, it :i.s necessary to fully develop international scientific and 
technical cooperation. 

New sources which are yet being solved in the basic research 
like photovoltaic transformation, non-traditional production of fuels 
and utilization of bio-mass require not only intcrnationa,l cooperation 

_ but also the assistance in the sphere of finances and organization 
from international agencies interested in a successful! solution of 
the problems. -

An important aspect of new and renewable sources of energy 
is the fact that they ha.ve no or very limited negative influence on 
the environment. J'or that reason, the research and development a,s well 
as the realization of their results is largely encouraged by the pu
blic. Many cm~,teurs are willin~ to promote the research of non-tradi
tional energy sources by the purchase of an even relatively expensive 
equipment. The interest of the public is to be maintained and stimu
lated nlso in the future but it is necessary to provide always serious 
information about this matter. 

Among the obstacles specific for Czechoslovakia we must 
m_enH.on the high sriecific clen8i ty of po;)UlR:t.ion which does not allow 
to materialize technical measures requiring very large surfaces. 

3. Interna.ti ona.l cooperation 

(a.) 'fhe most important a.nd the so far largest form of intern,i
tional cooperation in the fielrl. of the development of non-tra.di tiona.l 
enerp,y sources is the coopera.tion of Czechoslovakist in th other CHEA 
member r.o¥Rtries. Alrea<l:t in the ~rear 1975 accordin~ to the decision 
of the 11 session of the Committee of C~ffiA for scientific and tech
nical cooperation a list of principal problems in the field of fuel 
nn<l enerr,-_y has been set up including the problem of t-he "Development 
of new efficient methods for the tr::msformation of solar, chemical, 
wind and geothermal energy to rl.ectrici ty, heat and mechanical energy 
·nnd the n.<lecprnte construction of efficient machines and equipment". 
In the yeo,r 1976 an intergovernmental agreement for the solution of 
this problem was signed. 

In the past years a number or scientific coordination-meet
ings of experts was realized as well as mutual visits of laboratories, 
exchanee of experience and joint measurements and compf'.d.sons of deve
lopped equipment /e. g. solar collectors/, common measuring me-thods 
were proposed nnd agreed. From the year 1978 information are exchan-
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ged about measurinr; and information devices and methods necessary for 
verifying autonomo~s energetic systems and for the production of~their 
elements. 

In the future period the cooperation of the CMEA member 
countries will be deepened in t~e fields of physics of solid materials 
especia.lly in the research of mnterials suitable for photovol te.ic 
transformation. With Great Britain an exchange of information goes 
on a.bout the development of fluid combustion chamber. 

A valuable exchange of information took place in symposia 
and conferences sponsored by international agencies like U1\1ESCO, WEC 
etc. 

The resef!,rch organiza.tions of Czechoslovakia participate in in
ternationally sponsored acitivities like exchange of registered ra
diation d.ata wi t,hin the frame of the World Meteorological Organization 
/WMO/ as well as in the preparatory work for the world radiation atlas. 

The re~lization of utilization of several new sources in 
Czechoslovakia has been accelerated by pu~chase of licences /a licence 
was bought for the production of cylindrical grate for solid wastes
comhustion-pla.nts, low-temperature drying plants etc., the purchase of 
other licences is envisaged/ or the purchase of ready made equipment 
for undertaking the necessary experiments, e. g. solar collectors and 
bent-pumps from FRG and Austria. In the year 1980 an agreement Wets 
signed about cooperation of Czechoslovak production cooperatives with 
one Austrio,n firm in the production of her-.t-pumps of low output. 

On the other side Czechoslovak orgn.nizations offert:d assis
tance to a number of countries especially in the field of the develop
ment of hyoroenergy. For instance a geotogical research was achie~ed 
in Ghana, a research of d.am perfiles in Jordania, Peru and is still 
going on in Irnq. In Algeria a geological prospcction of solid fuels 
was r~o.lizeil.. Hydroturbines are delivered by the Czechoslovak produ
cer /CJCD Blansko/ to many countries of the world. 

(b) InternationRl cooperation can enable a higher utilization 
of now and renewable sources in all fields. Within the noxt few years 
the international cooperation will be of greatest importance as to 
the ch. ·:elopment of: 
hydroenergetics, 
trnnsform~tion of solar enerRy into heat, 
utilization of the heat of geothermal wator. 

In these fields the necessa.ry tP.chnique and technology has 
~lready been verified.and is.rather simple permitting thus to realize 
in a ln.rcc extent pro3ccts WJ.th energetic and financial efficiency. 
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(c) International cooperation should be oevelopped in those new 
and renewable energy sources which already proved to be competitive. 

As very important are to be taken and should be developr,ed: 

- exchange of experience about realized projects and the level achie
ved of energetic and economic efficiency of these projects; 

assistance in training personnel; 

- broader purchase and selling of licences for new and renewable ener
gy sources; 

industrial cooneration in fields of mutual 1nter~st. Czechoslovakia 
is interested in further coo1)erati on e. g. with Hungary in the use 
of hot geothermR.l waters, with GDR, Austrio, and PRG in the develop
ment of heat-pumps, with Italy in the development of !ow-temperatu
re drying and cooling equipments using non-traditional sources, 
with PRG in the development of equipment for the combustion of so
lid wastes; 

commerce a,nd sharini of work; Czechoslovakia j_s able to offer a com
p:rehcnsi ve assistance es:pecin.lly in the field. of hydroenergy, from 
geologic c1,l survey up to projects and supply of hydroaggregates ancl 
other necessary equipment. 

Within the frame-work of their capo.cities the Czechoslovak 
organizations can help in the supply of equipment for solid waste:J 
combustion, for wood wastes combustion and, in the future, in other 
nreo.s of utilization of new an<l renewable energy sources such ll,s the 
use of f-ole,r ra<HA,tion for heat production and in the application of 
heat-pumps. 

Summary 

In the conditions of Czc~hoslovakia the development of ~rimary 
enerfly sources in the farther future must be based especially on the 
development of nuclear energy. The new and renew~.ble energy sources 
cnn perform u11 to the year 2000 only an add.i tional role, but their 
importance will be growing continuously. 

rt is assumed in the balance sheets elaborated up to nov, that 
the contribution of new and renewable energy sources wjthout ririmary 
hyclroenerr.y wi 11 reach in Czechoslovakia about 120,000 TJ/year in 
the year 2000 ,·rhi eh corresponrls to f'.,hout 2. 5 - 2. 7 ~ of the totnl 
fuel and. energy consumption in the same year /with primary hydroener
gy inclu<led about 4.5 %/. 

The paper informs about the state of reseo,rch and development 
as well ci,s abou-t realization in 9 principo.l new and renewable energy 
sources bein~ taken into account in accor<lnnce with conditions in 
rz 0c ,10sl ovri !d n. 
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Utilization of municipal wastes Et,nd of waste-wood for heat pro
duction has reached the stage of industrial realization. 

Research and dcV"eloprnent of the utili zo.ti on of solar energ)r is 
oriented ma.inly t,o its transformation to heat water and space heat
ing. The mass production of flat plate collectors is being organized 
and several collector systems have been built for heating sanitary 
water and "l·rater in swimming pools. 

Basic research works are bein~ done on economic preparation of 
thin-film non-crystnllic silicon and. of othe·r materials of the type 
Ga.As for ~hotovoltaic conversion of solar energy. 

The utilization of geothermal energy in the form of hot thermal 
waters as well as of the latent heat of dry rocks is being studied; 
some small projects have been realized and bigger experiments are be
ing prepared. 

The first experimental plant for the utilization of excrement,s 
from large pig farms for the production of bio~as as weel as for the 
liqui<lation of excrements is in operation. 

The utilization of heat-pumps is being }Jre1Jared. The utili?.ation 
of vincl energy in a larger scale is not being taken into account. 
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