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l. INTRODUCTION 

The ceramic production has a long tradition in Cze~hoslovakia. 

The most ancient ceramic products found in Czechoslovakia date 

back to the later stone age. It was pottery mainly, being used 

for storage and preparing food. 

The first bricks were manufactured on the territory of 

Czechoslovak state by Roman legions in the first centuFY A.O. 
The manufa=ture of bricks was forgotten afterwards for a long 

tiwe and introduced in 10th century again. The bricks were used 

for building new towns. 

th 
Stove tile making was reported in 12 century, manufacture 

th 
of ceramic tubes for water distribution in 16 century. The 

most ancient refractory products are represented by metallurgical 

crucibles produced from refracto~y clays for melters in ancient 

Czech mining towns Kutna Hora and Pribram. These towns were 

famous in medieval Europe for silver ore extraction and silver 

produ.ction. 

The first porcelain workshop was established in C?echoslova­

kia in the year 1792 at Slavkov in West Bohemia and already 27 

ki1ns with the production volume of 1100 cubic meters we~e in 

operation at ~he Karlovy Vary region in the year 1848. 

~ifty three Bohemian porcelain plants with 251 kilns 

exported 21997 t of China L• the year 1913. 

Thanks co high quali '.y of local raw materials and to 

outstanding professional abilities of Czech ceramic specialists, 

the Czech ceramic; products have gai:ied an excP.llent reputation. 

Czech structural ceramics have been applied for the construction 

of many public buildings all over the world. ~he best known are 

wall tiles, trade marks RAKO and HQB, further floor tiles ~nd 

fireclay rroducts. 
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The long traditio~ ih the industrial production of 

ceramics was reassumed by the Czechoslovak Ceramic Works 

after the World War II. Their products - dressed raw 

materials as well as final products - are indisoensable 

for many industrial branches. Raw mate~ials mined and 

be~eficiated by the Czechoslovak Ceramic Works are delivered 

not only to enterprises within the trust engagP.d ~n the 

manufacture of structural ceramics, refractories and s~nitary 

ware, but to electroceramics, glass and porcelain industry 

as well. 

The Czechoslovak Ceramic Works with about 20,0CO 

employees and with yearly production volume of about 

4 billion Czechoslovak Crowns contribute directly by their 

prod...i..:-tion to a smooth function of Czechoslovak national 

economy and take a significant part in Czechnslovak exports. 
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2. CZECHOSLOVAK CERAMIC WORKS 

Development and Or,ganizati;)nal Structul'e 

The inceptio~ and further development of the Czechoslovak 

ceramic industry has been fostered not only by a large abundance 

of ceramic raw materials, namely kaolins, clays, ben~onite,quartz, 

quartzites, perlites, diatomites, etc., but also by a high 

professionality and skill of all its employees. Its expa~sion 

has been provoked at the same time by steadily increasing needs 

to cover the demands,.of Czechoslovak building industry and of 

other industrial branches by domestic products to avoid imports. 

Ceramic works grew up namely in the areas of prime raw material 

deposits, i. e, in West Bohemia ( CarJ sbad and Pilsen Basins), 

white kaolins and clays deposi~s in Northern Bohemia (Most area), 

in Souther~ Bohemia, in Central and Southern Moravia. 

Durin,g the World War II the C7~~~oslovak na~ional economy 

and the ceramic industry, too, were heavily destroyed. After 

1945, it was necessary to repair all ~amages in the shortiest 

time possible. 

By the October Decree of the Czechoslovak Government on 

the nationalization of Czechoslovak industr-y all large industrial 

enterprises were nationalized. To manage the nationaliz~d sub­

stances in the branch of ceramic and glass raw macerial extraction 

of the produ~tion of ceramics, mortars, bricks, porcelain, fine 

ceramics and abrasives and of buildin& enterprises, a central 

authority - the Czechoslovak Ceramic Works, Prague - was 

established on 1st January 1946. 

During-the second stage of nationalization in 1948, further 

factories were incorporated. ihus the Czechoslovak Ceramic Works 

were entrusted with a hi8torical role of ~he nationalization 

period to realize and to safeguard a successful development of 

' the whole building mat~rials production together with all branches 
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of the ceramic produ~tion, inclusive non-metallic minerals 

extraction. With regard to the outdated production and technical 

basis disordered by war considerably, it was not an easy task. 

Nevertheless, th~ Czechoslovak Ceramic Works succed~d during 

the next years in the consolidation of all different branches 

in the framework of the newly established National Enterprises. 

From the point of view of their organization, the Czechoslovak 

Ceramic Works constitute the Trust of national enterprises having 

their general management headqua~ters in Prague. 

The Trust consists of e p~>duction enterprises: 

Ceramic Works, Rakovnik 

CALOFRI .. Works, Borovany 

West Bohemian Ceramic Works, Horni Briza 

Ceramic Works, Chlumcany 

Ceramic Glass Raw Materials: Karlovy Vary - Sedlec 

North Bohemian Ceramic Work:;, Most 

Ceramic Works, Breclav - Postorna 

Moravian Fir~clay and Sbale Worka, Velke Opatovice 

Ceramic Works, Kosice 

The Research Institute for Ceramics, Refractories and Raw 

Materials in Pils~n is engaged in solving the science, research 

and tech~ical development problems and the Institute for Design and 

Construction in Prague is solving correspondir.g design targets. 

The individual production branches have been successively 

delimited an~ have gained independence. The production programme 

of the Trust of national enterprises - Czechoslovak Ceramic Works -

was established in 19~8 in 3 main groups of products: 

1. Ext~acted and dressed non-met~llic raw materials 

The first group in~ompasses namely t~e extraction and benefi­

ciation of ka0lins for ceramic, paper, rubber industries and 

for other specialized branches, further on of shales, glass 

and foundry sands, porous, binding white-burning, refractory, 

and other clays, feldspars, amorphous and crystallir.e quartzites, 

diatomite, ~erlite and otter non-metallic minerals. 

I 
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The secor.tl group includes the production or stoneware pipes and 

shaped bricks, agricultural stoneware. chemical az1d acid-proof 

stoneware, ceramic wall and floor tiles, mosaic for interior 

and exterior tilings, industrial pavings, stove tiles, 

pr•oduction of large-scale tilings, shaped til~s for bathrooms, 

etc. 

3. Refractories 

To the third group belong~ the production of fire~lay and 

silica bricks, mouldable refr~ctories, heat-insulating 

materials. kiln furniture, chimney refractory liners, 

refractory binders, etc. 

Also other products are being contempo~arily produced, e. g. 

building blocks, coloured crushed materials and sands, aggregates, 

fillers, non-fired masonry materials, earthy col~1rs~ 1 products 

for scant market needs, such as silk lLstre, painter·s coating 

masses, scant packed lining masses, etc. 

Pr~duction and Energy Consumption 

In national enterprise~ incorporated into the Trust of 

Czechoslovak Ceramic Works, th,? total gross production volume 

increased since 1950 till now four times, the interannual 

increments being 7.5 ~on the average. Namely within the 4th Five:-year 

Plan, i. e. 1965 - 1970, an intense increase of production and 

exportation was recorded. A short survey on the gross productio~ 

volume increase can be seen in Diagram 1. 

An information on the participation of the respectec~ive 

production enterprises incorpcrated in the Trust of Czechoslovak 

Ceramic Works in the fulfilment of targets imposed upon 1:he whole 

branch production for 1~80 is r~p~esentad by Diagram 2. 
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This expressive production increase has been accompanied 

by high rates of labour productivity growth. During the 5th 

~ive-yP.ar Plan, i. e. in the year 1975 in comparison with 1970, 

an increase of 149.2 3 in the productio~ volume and of 137 3 
in the productivity of labour increase were achieved. During 

the 6th Five-year Plan, terminated in 1980, fucther 34 ~ of 

the productivity of labour increase were reachPd as shown in 

Diagram 3. 

During the la~t years, many very interesting technical 

novelties hava been introduced in producticn aiming especially 

to energy savings in different spheres. E.g. expanded perlite 

being produced with the trade mark VAPEX a~sorbs from water or 

working surfaces non-polar hydrocarbon3, crude oil and its 

derivates. One cubic meter of VAPEX is able to adsorb up to 

500 1 of crude oil or 300 1 of fuel oil. Insulating plates 

for metallurgy are another new product of perlite being produced 

in the Ceramic Works at Kosice (Eastern Slovakia). The West 

Bohemian Ceramic Works at Horni Briza near Plzen have introduced 

to market insulating shaped bricks PLASTIZOL HB as a very effective 

insulatin~ material for industr~al furnaces working at temperatures 

over 9oo0 c. The Moravian Fireclay and Shale Works at Velke 

Opatovice have int"oduced the production of stoppers for steel 

ladles with a capacity of 200 ~ons. Domestic raw materials have 

been used for their production. The quality of floor stoµpers 

equals to fol'eign products importe<l until:lately to Czechoslovakia. 

In the building industry, the three-component chimneys being 

produced under Schiedel-licence proved to be perfect in their 

function with their high heat acid and thermal shock resistance. 

They ensure a higher gas tightness and fire ~ecurity. The Ceramic 

Works at Po~tornA (Southern Moravia) have contribu~ed to the 

innovation of sf!alers and hyperboloid pumps, fans, cyclone 

stations and fu111e chambers. 

'i'he sale c-f ceramic pi-oducts produced by th~ Czechoslovak 

' Ceramic Works is differentiated according to individual groups 

of production assortment. The sale of ceramic raw materials and 
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refractories for the needs of Czechoslovak national economy is 

balanced and controll~d from the level of the general 1oanagement 

of the Trust. The sale of building cerarr.ics is carried out 

thro~gh the National Enterprise STAVIVA (Building Materials) 

and through the Consumption Co-operative JEDNOTA (Unity) using 

their regional establishments. 

Ceramic raw materials, refractories and building ceramics 

are exported through the Czechoslovak Foreign Trade Corporation 

"Czechoslovak Ceramics", Prague. 

The distribution of basic production assortment groups in 

the total export volume results from the Diagram 4. 

In comparing the exports of ceramic~ in the first years 

after the World War II with recent years, it; rresent volume is 

estimated ten times higher. Since 1965 the exports to Socialist 

Countries have increased seven times, to Non-socialist Countries 

six times (in franco-prices). 

The growth of the export volume during the past year~ is 

shown in Diagram 5. 

The basic conception to fulfil increasing export targets of 

the branch consists in increas~ng gradually the building ceramic 

9roducts share, later the refractories share, too; on the other 

hand, raw material exports will be de~reased. Czechoslovakia is 

i~1terested in an effective application and valorization of 

domestic raw materials. Therefore, the technology of dressing 

and refining of non-metallic minerals is steadily being improved 

and the product quality for Czechoslovak needs as well as for 

export is substantially increased. E. g., by means of application 

of electromagnetic separation or chemical bleaching of ceramic 

~nd paper kaolins a reduction of metallic impurities and higher 
' wniteneas can be achieved and thus a much higher vaJ.orization of 

~riginal raw material. 
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A very ifuportant function have continuous innovations of 

the production assortment ensuing from steadily increasing 

competition on world m~rket on the one hand and fr~m the 

equilibrium between supply and demand existing on the 

Czechoslovak ceramic market so that the customers claims on 

quality and a wider assortment are growing up. 

Their demand will be shifted towards products with top 

quality, namely with re~ard to fashion colour choice, variety 

of surface finish of wall and floor tiles and modern design, 

form and size. 

The ceramic production is joint inseparably with the thermal 

treatment of material and, theref0re, with relatively high energy 

consumpt]on in comparison with other industries. The energy costs 

in ceramic production form about 25 % of gross sales in industrial 

countries. This portion is five times higher than that of mechanic~l 

and electrical enginee11 ing or of food production. 

It has been ascertained by detajle~ analysis that about 

86 % of applied er.E'!rgies are consumed directly in technological 

processes, 22 % for drying, 64 % for firing. The attention payed 

to the energy saving problems in the Czechoslovak Ceramic Works 

can be documented by the fact that during the 6th Five-year Plan 

(1976 - 1980) the gross production grew up t/ 44.7 % while the 

total energy consumption by 4.3 %. The development of energy 

consumption and gro~s production in the enterp~ises of the 

Czechoslovak Ceramic Works can be seen.in Diagram 6. The higher 

increase of electricity consumption in comparison with other 

energies is caused by the introduction of mechanization and 

automation in ceramic production. The development of specific 

energy consumptions of selected products is 9hown in Diagram 7. 
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The production development in the field of cerami=s has been 

supported by an ext~nsive investment activity. A review of incurred 

investment costs in the respective Czechoslovak five-year Plans 

is shown in Diagram a. On the average 58 % of all financial re­

sources have been invested in machinery equipment and 42 % in 

constructions. Thus the investment activities have been orjented 

in the first place to the modernization of factories and to the 

reconstruction of their technological equipment. 

The producticn possibilities of the trust have been substantial­

ly enlarged by new,factories heing put into service step by step 

and equipped by higr.-quality Czechoslovak and foreign technological 

equipment. As example the following plants can be mentioned; 

New kaolin.workjng plants at Kaznejov and Bozicany in West Bohemia, 

feldspar extraction and dressing plant at Halamky in South Bohemia, 

new glass sands dressing plant at Str~lcc in Central Bohemia and 

Michalovce (East Slovakia), stoneware production plant at Bcrovany 

(South Bohemia), at Tomasovce (South Slovakia) and at Duchcov (North 

Bohemia), chemical stoneware production plant at Posr.orna (South 

Morav~a), wall tile production plant at Lucenec (South Slovakia) 

and at Rakovnik (r.entral Bohemia). The wall tile production plant 

at Horni Briza (West Bohemia) has;been recon~tructed and modernized. 

By the exte~sive investment actjvi~~e~ the following 

production capacities have been put into operation: 

wall tiles and tiling materials 8,300 000 m2 

ceramic floor tiles 4,200 000 m2 

stoneware 184 000 t 

fir~clay 188 60C t 

washed kaolin 315 000 t 

sha1es 

bentonite 

expanded perlitc 

260 000 t 

135 000 t 

150 000 m~ 
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Important tasks in the investment activities are expected in 

the f~.eld of ceramics during the 7th Five-year Plan, i.e. in the 

years 1981-1985. The tot~l inve~tment programme includes obligatory 

targets such as the construction of a silica production plant at 

Svitavy (Central Moravia), quartzite dressing plar.t at Lahost 

(North Bohemia) and shale dressing plan; at Vysehorovice. Further 

ga~ification of h~at consuming units in the production plants and 

~11 environmental protection measures aPe being preferred. 

To ensure an increased number of investments, recongtructions, 

modernizations and smaller constructions the Layout Planning 

Institute in the fra.Illework of the Czechoslovak Ceramic Works was 

established in Prague. Apart from layout pl~nning, it is engaged in 

designjng machinery for non-traditional production processes. Some 

hundreds of djfferent layout plans have bP.en elaborated during its 

exi,tence. The more important ones are e. g. the project of foamed 

fireclay production plant at Decin (North Bohemia), ''Fillers" Work 

of the national enterprise CALOFRIG at Borovany (South Bohemia), 

expanded perlite productioo plants, new building for the Research 

Institute for Ceramics, Refractories and Non-metallic Raw Materials, 

Di vision at Karlov~r Vary-·/seborovice, etc. The Layout Planning 

Institute work~d out also different projects for the construction 

of soci~l equipment~, computer centres, railway sidings, transforrr.~r 

stations, trai~ing centres, kindergartetls for the children of 

employees, etc. 

The setting-up of ceramic ind~stry in Slovakia where building 

ceramics had not been produced formerly, belongs undisp11tedly 

among the most important achievements of the Czechoslovak Ceramic 

Works. Putting to use Czeci'loslovak and for:!ign experiences and 

mndern technology, a new industry was created in Slovakia during 

the past 20 years ~hich is steadily developed and enlarged. 

' 
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Research and Tech~ical Development 

The scientific-te~hnical development at the present 
stage of socialist const1·uction in Czechoslovakia has 
a very important target: to ensure a high dynamism of 
the development of Czechoslovak national econ~my and 

, 
to increase its e£fect1vity and at the aame tice to limit 
the energy and material deaands 1 namely as far as imported 
raw materials are concerned. That is why the technical 
development of the brancn being carried out namely by 
the Research Institute for Ce~amics, Refractories nnd .. Non-Metallic Raw Materi&ls at Plzen , is oriented to 
the following main targets: 

- to decrease energy demands in the production pro:;>er by 

introducing 11ew technologica·1 processes, e.g. by one­
•leyer ~iring or by one-fire technology, or by elabo­
ration of new body recipesto,achieve lower firing 
temperatures by keeping the values of product quality. 
In this connection also consistent exploitation of 
residual heat has to be applied. An extraordinary 

·attention is paid to the technical development of 
refractories and insulating materials production sim­
ing to enable the decrease of energy exigency of all 
heat consuming units, where thia refractory material 
is to be used. 

- to introduce automation means into the production 
process aiming to introduce separate and complex 
systems for automatic control of individual machines, 
production lines and whole factories to ach1e7e man­
power radu~tion and to irlcrease the productivity of 
labour. 
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- tc decrease with high economy the materials consumption 
imported from abroad and ~o veri~y the possibilities ot 
substitution by materials of domestic prod~ction, such 
as e.g. dyes, &Dare parts ot mechanical technological 

equipment etc. 

- to seek tor new,,,pos.sibili ties of dressing and benefici­
ation of danestic raw materials and to achi~ve by n~w 
dressing methods their high quali t..v and to exploit mor~ 
elle~tively the dump or lower quality raw matarials; 
this problem coheres with the complex exploitation of 
prime mineral snurces and deposits. 

A highly qualified scientific and research base of 
the Czechoslovak Ceramic Works consists in the Research 
Institute for Ceramics, Refratories and Non-metallic Raw 

Materials in Pilsen, established in 1951. It contributes 
substantially to the solution of all tasks of scientific -
technical development. Successful results of research 
aseignmenta solved in the last 30 years in the framework 
programmes ot the Czechoslovak: Government, Ministry :for 
Construction and Buildil'l8 Materials, Czechoslovak Ceramic 
Works and their enterprises, and the :~esulta of further 
activities ot the Institute, such as coordinator of re­
search and develoPJDent within the Trust s.nd its all-state 
authorization for technical development ot ceramics, create 
solid foundation ot the whole Trust. 

~he experts of the Research Institute for Ceramics, 
Refractories and Non-metallic Raw Materials have acquired 
rich experience in extending technical assistance and con­
sultancy abroad. Excellent results ot their work geared to 
the development ot local ceramic industry on the goodwill 
ot their toreign partners 81ld ot the United Nations 

' 
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Industrial Development Organization /UNIDO/. A long 
tradition of ceramic man~acture in Cz~chosJovakie ana 
successful results in the ~ork of the Institute ,for 
developing countries and the least develooed countries 
induced in 1978 the establishment of the trrlIDO-<!SSR 
Joint Programme tor International Cooperation in the 
Field of Ceramics, Building Materials and No~-metallic 
Minerals Based Industries in Pilsen. 

All these facts highlight the present purport and 
position of the Research Institute for Ceramics, Refract­
ories and Non-metallic Materials in Pilsen not only in 
the framework of the Czechoslovak Ceramic Works but also 
withjng the whole Czechoslovak national economy. 

The HeadQuarters of the Institute are in Pilsen. 
They include also the Division for Technical and 'Research 
Assistance extendizut technical and engineeri~ services 
and consultanc:v to foreign partners. The division is 
predominantly engaged in power-engineering related to 
heat consuming u."'lits applied in ceramic industry, 
¢\agnostic measurements of this equipment, intensific­
ation, optimation and economization of its o~eration. 

The Research nivision at Horn! Rt!za is apecial-
i~ed in the research of building ceramics /ceramic wall 
tiles and glazes, ceramic floor tiles, stoneware/ and the 
research at refractories /shaped dense and lighted materials, 
high alumina and special products, refractories tor monolithic 
lui.n&s/. ~he research is ~oncerned both with technological 

' ' 
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·. ~ 

processes and development of technologica1 ~achiLery, 
design, lay-out planning, mechanization and automation 
'lf ceramic man\ll'acture. 

The Besearch .Did.sion at Karlov,y Vary pursues the 
research of wiord ng and. benef1ciat1on o~ ceramic and 
glass raw materials (kaolin, clays, bentonite, diatomite, 
quertz sands, feldspars) and the devel.;pment of laboratory 
equipment. Cne ot the results of its research activities 
is the introduction of the up-to-date beneficiation p~ocesa 
for non-metallic raw materials. The 9ppl1cat1on.cf high 
intensit~ electromagnetic soparation enables e.g. the 
industrial utilization of the lalolins that have ~een 
d~f1cult to process till now, and prolongation of life 
time of dep9sits. · . 

The Research Division at Rajec· -Jestreb! is aimed 
at the development of special refracto~y bodies for metalllll'gy 
(spouts and nozzles from fused quartz, lubricating ano se­
parating agents for pressure casting of metals) and utili-
zation of liquif'iers and s102ge1 in ceramic indus· \lso 
new deposits ot refractory claystones f~om the · ~f 

Moravian -:halk are utilized. The research cent6~ -~ en­
gaged:, too, in the research and introductioI\ of dense and 
higb-duty silica based on crystalline quartzite~ and in 
the development and research ot graphite products. 

The research divisioDSof the Institute ~re equipped 
with modern instr•.unents and machinery ~or laboratory tests 
and semi-industrial trials. They can simulate every type 0£ 

technological processing in tae ceramic production. The In-
stitute being engaged in energy savings in ceramic industry 

possesses a modern diagnostic unit by means o~ which diagnostic 
measurements of heat-conauming Wlits are taken ill the caramic 
illdus try in CssB azicl abroad • ' 
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Dug to the fact that~ these ~roblema are going to 
be dealt during this Technical Wor.kshop, I take it for 
indispensable to deal it more in detail in a soecial 
chapter on energ,y management and on its relevancy and 

level of care for heat consrnning units in the whole tru~t 
of Czechoslovak Ceramic Works. 

Long-years professional experience of the Institute 
and its technical outtit qualifiea the Research Institute 
for Ceramics, Refractories and Non-metallic Raw Materials 
in Pilsen to offer its technical and research assistance 
and engineering services not only to Czechoslovak, but also 
to foreign production olants, central laboratories and 
at>ecialized ins ti tut.ions. ~ tens of industrialized 
and developing countries of all continents have taken 
advantage ot them, such as: Algeria, Bangladesh, Bolivia, 
Botswana, Bul&aria+, Caribbean area+, China, Colombia, 
Egypt, Fiji+, Gambia, Groat Britain, G!>R, India, Iraq, Jordan, 
Ku;wait, Lebanon, Libya, Lesotho, Malta, Mozam~ique+, Niger, 
Nigeria, N elf Guinea+, SUri.nam, Swaziland, S.Vria, ThailanJ, 
Tanzania, Turkey, Ug81':1a, USSR, VSR, Zaire·+ and Zambia • ... 
Note: through ~O - Czechoslovak Jnint Programme. 

The technical assistance afforded includes in the 
sphere of extraction and procossing of raw mate:rials: 

- complex evaluation of n~n-metallic raw materials obtained 
through geological survey a.."ld prospection, assessment 
and ~etermination ot their potential applications 

- investigationa ot uew metnoda ot extraction, dressing 
and refining 

- dreaaing teata ot all types ot non-metallic raw matdrials 
with !)roject ~ l"1ea aZl4 plants tor their treatment·; 

' 
' 
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in the sphere of technological processes of production: 

- research into and development of working masses, with 
elaboration of technological proces&es of manufacture 
of ceramic articles, such as facing tiles, fl.o~r tiles, 
sewerage and industrial stoneware, teble ware, 

- research and development of working masses with elaboration 
of technological processes of manufacture of refr.?ctory 
materials, such as fireclays or high-alumina products, 
silica ot high density on the basis of crystalline 
quartzites for coke, metallurgical and glass 1.ridustry, 
magnesitea and others ; 

in the sphere of mechanical and technological equipment: 

- development Pnd design of mac~es and equipment for mechani­
zation and automation of technological processes ill 

production of cP.ramic ~rticles 

- de!elopment and tochnicBl conception of instruments and 
apparat~see, e.g. automatic control of temperature in fur­

naces; 

in the sphere of thermal power engineering: 

·• setting, optimation and intensification ot operation 
ot turnaces and kilns 

- application of refractory solid and light-w61ght insulat­
ing materials in industrial furnaces ; 

in the sphere of engineering activif1s and technical assistance: 
- prognostic studies in the line of ceramic and glassm~king 

raw materials, of ceramic articles for building indu.stry 
and of the refractories 

- for capital investment proJecta illvolved in modernization 
ot old and conatructi·on ot new plants of ceramic industry 

- aaaeeament ot proJecte of ceramic planta 

' 
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- all kinds ot consulting activities, training-in of 
experts and other kinla o~ technical assistance in 
the line of ceramics 

- assistance afforded to developing countries during 
introduction oi ceramic industries within the scope 
ot &ctivitiea of the Research Institute for Ceramics, 
Refractories and Non-Metallic Raw Katerials in Pilsen 
and ot the UNIDO-CzechoslovaldaJoint Programme for 
International Cooperation in the Field ot Ceramics, 
Building Mate~ials alld Non-Ketallic llinerals Based 
Industries; 

in_ the sphere of active licenses: 

- affording of production licenses concer~ed with 
vario~s ceramic and tectmological production processes, 
mechanical and technological equipment, check~g and 
control instruments • 

The era of JO years has perfectly lari~ied the 
abilities ot the Research Institute for Ce~amics, Refracto­
ries and Non-metallic Raw Materials in Pilsen. The im­

plemented results ot hundreds of solved research assign­
ments have contributed substantially to tbe development 
of the technical level ot manufacture in the production 
plants of the Czechoslovak Ceramic Works, to the successive 
innovation of equipment, the raise of production capaci­
ties and pro4uctivity, the extension o~ assortment, the 
higb quality of products and last bu~ not least to a 
considerable economization. 

To further technical development of the trust 
contributes ne~erthelesa by its activities not only the 
Research Inatitute, but alao the Technical Development 
Sect~ona in the reapective production pl~t•, event. 

' 
' 
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their bases for science and research, cooperating 
very closely with the Research Insti~ute • This close 

· cooperation originated in the past years some importan-i; 
solutions appreciated by Czechoslovak central a~thorities 
by the· honorary title •Pioneer Work". 

To ensure a steady technical progress in the 
fielc:l. of ceramics high finai:.i:ial means are being ex­
pended every year. Nevertheless, the basic value consists 
in stimulative activity of scientific research base 
s~ecialista and of all ~~he~ workers of the ~rust -
engi.!leers, technicians, foremen and innovators. 

The innovation programme related to the production 
assortment will continue during the next years ill the 
framework of the Czechoslovak Five-Year-?lan~ In the sphere 
of raw materials the continuous production of mixed 
kaolins will be started. They are characterized by elcv~t~d 
green strength and will help to solve the production of 
PE-fillers for rubber and plastics industry as sub3titu~es 
fer im.por1ed raw materials. An 1Ir4portant measure coneia·i;o 
in the introduction of TS 40 glass sands production. Their 
application shortens the glass melting times, so that 
valuable energy savings can be achieved ud the melttng 
aggregates capacity increased by 20 s. 

I~ the sphere of refrd~torioa the innovation plan 
includes the light-weight construction materials and high­
alumina refractories development ot new gunite mortars, 
ramming and tilling masses, rei'ractory concrete and kiln . 

turniture .With great interest ia expected the production 
ot corundua retractor1es tor induction ~urnacea, s~licon 
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carbide refractories for melting furnaces, ladle stoppers fo~ 
manganese steel alloys castings etc. 

The perspective orientation in the sphere of buildillg 
ceramics, concerning the products decoration and surface 
finish innovation has been solve,. 

The rationalization of the tile setting calls for 
larger sizes in the pr~duction of floor and wall tiles. 
That is wh;,r their sizes of l0x20 cm, 20x20 cm, 20x30 cm 
and 30x40 cm will be verified. 

_Con~urrentl.y with bu~lding ceramics assortment 
imiovation the cooperation between the production wo~ks 
and designers and architects is being inte~1sified aiminc 
to individual design of different representative buildin&G 
in Czechoelovakia,e.g. the I1"TERCONTINENTAL and P~A hotels 
in Prague, the attondance hall ot the central railway station 
in Prague, some of thq subway stations in Prague, the new 
Czechoslovak television building in Prague etc. 

The sewerage stoneware assortment will be enriched 
with 200 cm tubes, dia.30 to 60 cm, the chemical stoneware 
with 200 cm tubes, dia to 120 cm. 
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3. OPTIMIZATION OF ENERGY CONSUMPTIONS 

The Czechoslovak Ceramic Works with about 20,000 employees 

and with their yearly ~roduction volume of about 4 l'illion 

Czechoslovak CrowPs contribute directly by their production to a 

smooth fu~ction of Czechoslovak national economy and take a 

significant part in Czechoslovak exports. Three quarters of 

the export tasks of the Czech Ministry for Bulding Industry 

are cove~ed by this Trust. 

The consequential application of energy management in 

ceramic industry enables the Czechoslovak Ceramic Works to increase 

the production with limited energy consumptions. The annual 

total energy consumption in the Czechoslova~ ceramic industry 
4 

amounts to 1.4 . 10 TJ. 

The task of energy management is rather complicated in 

ceramic indu_st;ry due to the large production assortmen~, thermal 

units variety and large scale of fuels used. Therefore, about 

one hundred of specialists and engineers.are engaged in th~ sphere 

of energy conservation in ceramic enterprises. In addition, 

the team of specialized research engineers of the Research 

Institute for Ceramics, Refractories and Raw Materials in Pilsen 

ensures completely the research works in the field of energy 

conserva.tion. 

The objective of energy management is the systems-oriented 

integration ru-d quantification of al1. factors which influence 

primary energy and ccsts in order to make energy and costs 

manageable as a whole. The application of energy m~nagement 

in production plants of the Czechoslovak Ceramic Works is based 

on thorough analyses of the rationalization problems in the 

sphere of fuel and energy consumption, on many-year eYperience 

in diagnostic measurement~ of thermal processes and equipment 
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and on the successive development of the technology in ceramic 

production. 

The energy management board of the Trust is represented 

by the General Director, his Advisory Board for Energy Management, 

composed of 15 specialized e~perts of power engineering, 

the Production Directory, his Chief Energy Engineer and the 

Trust Committee for Energy Problems and th~ staff of energy 

specialists in producti~n enterprises and plants. 

The energy management in ceramic industry comprehends the 

following principal activities: 

- non-i:raditional technologies with lowered energy demands, 

- thermal processes optimization acccrding to the limiting 

conditions and according to the unit output, 

- diagnostic~ of the ~eat consuming units, 

- thermal units - technical level and modernization, 

- waste hear. utilization, 

- climate conditions. 

The complex rationalization programme on fuel and energy 

consumption is concluded by the Trust Committee for Power 

Engineering in the form of a time schedule of ind~vidual 

rationalization measures being successively implemented. 

Reduction of Energy Con~umption in Technologi~3l Processes 

The body being blended of several sorts of raw materials, 

the reduction of energy demands by b0dy co~posi~~on comes 

into account. On the base of raw material~ available such 

production technology must be chosen which is the most 

advantageous from the energy consumption point of view. Low 

energy consumption can also be reached eit~1er by tbe use of new 



- 24 -

methods of body preparaticn or by combination of the oisque 

firing and glaze firing to one-fire process. Non-traditional 

raw materials ~ti:ization can bring about new tech~ologies 

with shortened firin~ cycle or with lower firing temperatures. 

The new technologies are based on the use of non-traditional 

flw~es, such as sodium oxide and calcium oxirte. These fluxes 

being used, the physical and structural changes of the fired 

ceramic body are speeded in comparison with traditional fluxes. 

Optimization of Thermal Processes 

During the thermal treatment, the changes of the structure 

and properties of material oc~ur. These changes should pass in 

proper conditions to avoid quality loweriDg. The knowledge of 

limiting values of the thermal changes in dependence 011 time 

for each type of products is of a high importance for the 

introduction of new composed materials into production. It is 

also impo~t~nt for the design and construction of new types of 

driers and kilns and for qtiality retaining. 

The research of limiting conditions for preheating, firing 

and cooling is considerably complicated, demandi~g the use of 

devices for automatic adjustment of thermal changes and for 

product testing.~elimitinz thermal cycle represents t~e shortest 

thermal treatmen~ possible ~' the use of which all the desirable 

properties of the product are obtained. The values gained by 

laboratory tests must be tr~nsferred to the production conditions, 

i. e. to the conditions and heat transfer possibilities of the 

respective production unit. 

' There is the de~endence between specific energy consumption 

of the unit and its production for definite material and technology. 
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/See Figure ~/. It is caused by the heat transfer efficiEncy 

for various types of the setting. It means only one type of 

the setting exists having the best conditions and highest 

efficiency of heat transfer. Together with the time necessary 

for thermal treatment of the material this type of setting 

determines l:he optimum 011tput of the unit. 

The kncwledge of this optimum outpLLt of the thermal unit 

is important for the plannins of new investments. From the 

output required and optim1.JTI output of one unit, th£:: number of 

units can be determined. 

The fundamental task of energy management in this field 

is the determination of the optimum thermal treatment conditions 

and th~ determination of production units outputs with minimum 

energy consumption. 

Diagnostics of Heat Consuming U~ 

The responsible analyse of the contemporary stay of the 

technical equipment and its energetical demands requires sufficient 

objective data. To obtain these data, the diagnostic measurements 

are performed. For this purpose, the diagn0stic mobile unit 

of the Research Institute for Ceran•ics, Refractories and Raw 

Materials in Pilsen is used. It is the mobile laboratory equipped 

with all the necessary measuring instruments, ~ecorders and 

evaluating apparatuses enabling to perform analyses of thermal 

processes and heat balances of production units. All the data 

obtained are processed in an evaluation centre with a portable 

computer. 

The diagnostic mea~urements are foct1.sed either to energy 

consumption minimization or to the techno~.ogical process 

imp~ovement. The complex of the data obtained together with the 

technical and economical evaluation of possible improveme~ts 

serve as the base for the decision about the level of modernization. 

The complex statement with all suitable and recommendable 
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adjustments and changes which are to be :'ealized for the perfect 

and effective service of the unit are then prepared for its 

user. 

The main contributions of diag~ostic measurements are as 

follows: 

- energy conservation 

- output increase 

- reduction of reject occurrence 

- quality improv~ment 
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Thermal Units - Technical Level and Modernization 

The requirements on thermal units output volume occur 

during the time of their service. The changes of the output 

volume are not always respected properly by the adjustment 

of regulation elements. Therefore, the specific energy 

ccnsu..~ption of the unit increases. It can be reduced 

considerably by the cptimum:adjustment (after the diagncstic 

measurement). This type of optimization requires no 

investments. 

The requirements on the output level being too different 

from the optimum, the unit should be partially reconstructP.d 

to reach the optimum again. The effect 0f partical reconstruction 

must be documented by previous technical-economical study. This 

type of optimization covers for example t~e change of burner 

system, the equipment of the cooling zone by new fan3, the 

installment.of mixing fans i~ preheating zone, etc. All the 

changes should be realized with regard ~o the latest findings 

and construction pririciples. Partial reconstruction require 

the application of some investments. 

C 1he third-stage optimization - complex innnovation -------------------------------------------------
~f-~~~-~s~~e~~~! 

This type of optimization requires the application of high 

investments but the possibilities of impr~vement are considerable. 

The traditional lining is usually replaced by new types of 

heat insulating materials, light-weight fireclays, ceramic wool, 

etc. Kilns and driers are equipped with automatic regulation 

and constructed on the base of perfectly elaborated technology 

of thermal treatment respecting the limiting conditions~ Also 

this stag~ as well as two previous must be proceeded by 

diagnostic measurements and by objective analysis of the 

situation. 
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Waste Heat Utilization 

Waste heat is the heat rejected from a process at 

a temperature fii~hrenough above the ambient temperature 

to permit the extraction of additional value from it. 

Tile most significant sources of waste heat in ceramic 

industry are: combustion gases, the air from cooling zones 

of kilns and drier outlets. The waste heat is utilized 

either directly - usually the heated air from cooling 

systems - or indarectly - transferred in a heat exchanger. 

The most advantageous system of waste heat utilization 

is joining thermal units in lines, with the waste heat 

at higher temperature used in the unit with lower operating 

terr.perature (e.g. system kiln - drier). The possibilities 

of waste heat utilization must be taken into account during 

the p:anning of new production plants. 

The decision on waste heat utilization must be 

foundad on careful technical-e~onomical study with 

previous d~agnostic measurement. 

Climate Conditions 

B~sides the parameters of the aggregate, the co~ditions 

of operation must be taken into account in the design of 

the equipment. These condi~ions compr~hend tt.e climate 

conditions as well, i. e. temperature, pres~ure and relative 

moisture content of the air must be respected. It is 

important especially in the countries of tropical climate 

where the changes oi ambient are con3iderable. 
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4. FINAL NUTE 

The energy conservation is in the focus of interest 

of the Czechoslovak Ceramic Works traditionally. The programmed 

energy savings are therefore reached in Czechoslovak ceraI!lic 

industries in recent years. 

The application of energy management in the Trust of the 

Czechoslovak Ceramic Works proved to be the most effecti '-'e 

method ensuring the task of energy conservation. It represents 

a quite new idea from the point of view of the world level 

of technique, applied in silicate industry where the social and 

industrial interests in Czechoslovak conditions are fully 

in conformity. 

The energy conservation is of a high importance for 

de·v«=ilc1)ing and leas c developed countries as they import 

a great deal of energy consumed. 

This Technical Workshop nas been organized by the 

UNID0-Czechoslovakia Joi~t Programme in Pilsen to provide 

the participants from developing and least developed countries 

with instructions and suggestions for their further work 

in the field of energy managemen~ in ceramic industries. 
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