G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




O

— il
N o
> fi= [

e g
-

Iz
L

£




- f EvdLeToN

JP/101/81
for International Co-operation in the Field of Ceramics, September 1981
Buitding Materialc and Mon-metal’ic Minerals Based Industries
Pilsen. Czechoslovakia ORIGINAL: English

Vs ) ‘ Distr. wf

:3' LIMITED

Ul<lDO -Czechoslovakia Joint Programme
1
|
|
|

Technical Workshop on Energy Conservation
in Silicate Industries
for the Least Developed Countries

Pilsen, Czechoslovakis

October 1981

CZECHOSLCVAK CERAMIC WORKS

THEIR DEVELOPMENT, STRUCTURE AND ENERGY MANAGEMENT

by : Alois Lo 8% 6k, |
General Director, \
Czechoslovak Ceramic Works, Prague ‘

in )':;

The views and opinions expressed in this paper are those of the author and do not necessar.’. ~fiect the
views of the secretariat of UNIDO. This document has been reproduced without formal ediung. |




Introduction

The most ancient ceramic products found in the terri-
tory of Czechoslovak state, have their origin in the later
Stone ege. They served as vessels to store or pirzpare Food.

Early in our era, the Roman legions introduced in
Middle Europe the production of bricks. The most ancient
written reports from this period of Slav settlement regard-
ing pottery éate to the 14th century, stove tile making was
reported in the 12th century and the manufacture of ceramic
tubes for waiter=Cistribating started in Bohemia at the era
of the 16th ceutury. The most ancient refractory products
are represeated by metallurgical crucibles produced from re-
fractory clsys Tor melters in ancieut Czech mining towns
Katnéd Hora ané P¥fbram, famous in medieval Europe by silver
ore extraction and silver production.

The porcelain production started at the end of 18th
century. Original production in small ceramic workshops
by private manufacturers outgrew gradually into industrial
dimensions end its development enforced succussively an
increase of raw materials extraction. Thanks to high
guality of domestic raw materials and to nutstarding
professional sbilities of Czech ceramic specielists,
the Czech ceramic products gained at the end of past century
plready an excellent reputation. Czech building ceremica
have been appiied for the constructicn of many public
buildings il over tne world. The best known are wall tiles,
trade marks RiKO and HOB, further floor tiles, glazed-wall
brick productis and fireclay stones; in the industry of fine
ceramics gained credit by the china ware from EKarlovy Vary.
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Thiis nore than centenary tradition in the industrial
productios of building and refractory ceramice was re-
assumed arfter the World War II by the Czechoslovak Cersmic
Works. Their products - dressed 8w materials as well as
final producis - are indispensable for many industrial
tranches. Raw materials mined and beneficiated by the
Czechoslovak Ceramic Works are delivered not only to enter-
prises wiihin the trust engaged in the manufacture of build
ing refiractory and insulating ceramics, sanitary ware, but el
electroceramics, glass and porcelain industry. Valuable re-
fractory and insulating products are supplied to metallurgic
sl works, coke plants, foundry and forge plants, cement plan
and heat producing units of all industrial branches inclusiv
of heating and beiler plants. Buildiung industry applies &
large assorinent of building ceramics produced in Czecho-
slovak Ceramic Works, namely wall and floor tiles as a
functional rlement as well as design supplement of archi-
tectural works;in the construction of agricultural buildings
stoneware producte are used, and alkali-proof stoneware is
indespensadble for chemical industry, high-duty fillers brsed
on refined keolins are the basic semi-products for the pro-
Guction of high queality pspers, ané an important ingredient
for the products of rabber production of plastics, pharma-
ceutical and cosmetic indusiries.

Czechoslovak Ceramic Worke with about 20 OO0 employe:
and with thelr yearly production wolume of about 4 billions
Czechoslovak Crowns contribute directly by their production
a smooth function of Czechoslovak netional economy and take
a significaact part in Czecho3alovak exports. Three quarters
of the export tasks of the Czech Minigtry for Building In-
dustry are covered by this trust.




3/

Inception _and Development of Czechoslovak Ceramic 'orks

The inception and further devebpment of the Czechosiovak
ceramic industry has been fostered not only by a large
abundance of ceramic raw materials, namely kaolins, clays,
berfonite, quartzites, perlites, diatomites etc., but also
by & high prefessionality and skill of s8ll its employees.

Its expansion has been provoked at the ssme time by steadily
increasing neecds to cover the demands of Czechoslovak build-
ing industry and of other industrial branches by domestic
products to eavoid imports. Ceramic works gfew up namely

in the areas of prime raw material deposits, i.e. in West Bohemi
(Carisbad and 2ilsen Basins), white kaolins and clays
deposistsin Northern Bobemia (Most area), in Southern
Bohemia, in Cenirel and Soutbern Morawia.

" During the World War II the Czechoslovek netional
economy and tke ceramie industry too, were heavily destroyed .
After 1945 it was necessary to repair &all darages in the
shortiest time possible. '

By The October Decree of the Czechoslovak Bovern~
ment on the nmetionalization of Czechoslovek industry all lerge
industrial enterprises were nationalized. To manage the
nationelized substances in the branch of ceramic and glese
raw materials extraction of the production of ceremics,
mortars, bricks, porcelain, fine ceramics aud abrasives and
of bullding erterprises, a centrsl authority - the Czochcslovak
Ceramic Works, Prague - wes established on the lst January 1946.

During the e2cond stage of nationelization in 1948,
further factories were incorporated. Thue the Czechoslovek
Ceramic Works were entrusted with a historical role of the
nationalization period to realize and to safeguard 8 success-
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ful development of the whole building meterials production
together with all branches of the ceramic produciion, in-
clusive nci-metallic minerals extraction. With regard to
the outdsted production and technical basis discrdered by
war considerebly, it wasn t an easy task . Nevertheless,
the 8KZ succeeded during the next years in the consali-
dation of &il different brancnes in the framework of the
newly established National Enterprises .

Duriag the succeeding years Czechoslovak nstional
economy hec been getting successively through different
organizaticinal changes, which reflected of course in the
ceramic incustry, too.

/1/‘, ‘ru;u',\/ R

The individual production branckes have been
guccessively CGelimited and have gained independence.
The production programme of the Trust of national enter-
prises - Czechoslovak Ceramic ¥orke - was stabilized in
1958 in 3 nain groups of products:

1. Extracted and dressed non-metallic raw materials:

The first group incompasses namely the extraction and
bheneficition of keolins for ceramic, paper, rubber in-
dustry and for other specialized branches, fuither on
of shales, glass and foundry sands, porous, binding
white-burning, :efractory and other clays, feldspars,
amorphous end crystalline quartzitees, diatomite, per-
lite and othei non-metallic minerals.

2. Building cersmics

The second grcup includes the production of stoneware tub:
and shaped bricks, agricultural stoneware, chemicel aad
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8cid-proof stoneware, ceramic wall ané floor tiles,
mosaic for interior and exterior tilings, industrial

pavings, stove tiles, production ¢f large-scele tilings,
sheped iles for bathrooms etc.

3. Refractories

To the third group belongs the prodaction of firezl:y
and silice bricks, mouldsble refractories, heat-in-
sulsting materials, kiln furniture, chimney refractory
liners, refractory binders etc.

Alsc other products are being contemporerily p.o-
duced, e.g. building blocks, coloured crushed meterials
anc sands, aggregstes,fillers, non-fired masonry ma.erial .
earthy colours, products for scant market needs, such &s

8ilk lustre, painter's coating masses, scant packed ) ning
masses, etc.

Present organizational structure of the Czechoslovak
Ceramic _Works

——— S e o

Froa the point of view of their organization, the
Czechoslovak Ceramic Works constitute the Trust of national

enterprises, having their general management head quarter
in Prague.

The Trust consists of 9 produvction enterprises:

Ceramic Torks, Rakovnik

CALOFRIG Works, Borovany

West Behemia Ceramic Works, Hornf{ Biiza

Ceranic Works, Chlum&any

Cerami: Glass Raw Materials,Karlovy Vary - Sedlec
North Bohemian Ceramic "orks, Most

Ceramic Works, Breclav - Po3to:méd

-
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Loravian Fireclay and Shale Works, Velké Opatovice
Ceramic Works, Kodice.

The Recearch Institute for Ceramics, Refractories
and Non-Meta.lic Raw Materials in P’-ern is engaged in solv-
ing the scierce, research and technical development pro-
blems., and The Institute for Design and Construction inp
Prague in sciving corresponding design targets.

Bacic data ox production capacities of the Czechoslovak
Ceramic_"Yorks

In naiionel enterprises incorporated into the

Trust of Czechoslovak Ceremic Works, the total gross
procduction volume increased since 1950 411l now four
times, the irnterannual increments being 7.5 % on the
average. Namely since the 4th Five Year Plan, i.e. since
1965 _- 1970, sn intense increase of production and
exportztion mes recorded. A shorm survey on the gross
production volume increase can be seen injthe Diagrem 1.

An information on the participation of the
raspective production eaterprises incorporated in the
Trust of Czechoslovak Ceramic Works in the fulfilment
of targets imposed upon the whole branch production for
1980 is represented by the Diagram 2,

This expressive production increase has been
accompénied by high rates of labour productivity growth .
During the S5tk Five Year Plan e.g.,that is in the year
1975 in comparisos with 1970, en increase of 149,2 % in
the production volume *nd of 137 % ia the produ-tivity of
labour increase have been achieved. During the 6th Five
Year Plan, termineted in 1960 further 34 % of the pro-
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ductivity o labour inceoase have been reached as shown
in Diagram 3 .

The sale of ceramic products produced by the Czecho-
sloval Ceramic Works is differentiated according to indi-
vicual groups of production assortment. The sale of cersmic
Taw naterials and refractories for the neeis of Czechoslovak
netional eccaoamy Is balanced and controlled from the level
of the generci management of the Trust. Tie sale of build-
ing ceramics Is carried out through the Natioral Enterprise
STAVIVA (Builling Materials) and through tne Consumpiion
Co-operative JIDNOTA (Unity) using their regional establish-
ments.

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 ceramics in the first
years aiter the VWorld War II with recent years, its prescent
volume is estimated ten times higher . Since 1965 the exporis
to Socielist Countries have increased 7 times, to Non-social-
ist Countries 6 timee (in franco-prices).

The growth ¢f the export volume during the past
years is shown in the Diagram 5.

The basic conception to fulfil increasing export
targets of the branch consists in increasing gradually
the building ceramic products share, later the refractories
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share too; on the other hand, raw material exports will be
decreased., Czechoslovekia is interested in an effective
application ernd valorization of domestic raw materials.
Therefore the technclogy of dressing and refining of
non-métallic minerals is steadily being improved and

the product's quality for Czechoslovak needs as well as
for export is substaatially increased. E.g., by means of
epplicstics of electromagnetic separetion or chemical
bleaching o cerzmic znd paper kaolins a reduction of
metallic impurities and higher whiteness can be acnieved
and thus a ouch higher valorizsation of original raw
material.

4 very izportant function have continuous inno-
vaiioas of the production assortment ensuing from stoadily
increesing coapetition on world merket on the cne hand
and from the equilibriur between supply and demand exist-
ing oa the Ciechoslovak cerarmic market so that the cusiomers’
cleims on quality ecd a wider assortment are growing up.

Their demani will be shifted towards products with top
quality, ncmely with regard to fashion colour choice, va-
riety of surface finish of wall and floor tiles and
aodern design, form and size.

During the last years meny very interesting technical
novelties have been introduced in production eiming ecpacial-
1y to energy savings in different spheres. E.;. exvendcd
perlite being produced with the trade mark VAPEX aécorba
from water c working surfaces non-polar hydrocarbons,
crude oil zad its derivatives. 1 square o ter of VAZPZY is
egble to adsorb up to 500 1 of crude oil . 300 1 of fuel
oil. zn other new product of perlite being produced in
. the Ceramic Works at Kodice (Eastern Slovalda) are inculating
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pietes for neiellurgy. The Test Bohemix Cerazic Works at
Eorn{ Bfize near Plzen have introduced to market insulating
shacped bricis FLASTIZOL EB es & very effective inmsulating
raterisl Zcr Iadustrizl Jurnaces working at temperatures
over 900 °c. Zae Lioravien Fireclay and Shale Torks &t

elké Opetcvice Lave introduced the production of stoppers
for stecl Zollec with a capacity of 200 tons. Domestic raw
motericis fote Deen used for thelir production. The quality
of fioor stoioers cquals to forelgn products imported until
-rately to Czeczoslicvekia.

24 otie ouilding industry, the three-component chimneys
produl oo umler Schiedel-licence proved to be perfect
i oo wilh Yheir high heat acid and thermcl shock
Tesistance . ooy ensure 2 higher gas tightness and fire
seeurity. oo Caremic Worlks at Po3tornéd (Southern Moravia)
Leve cozirlioiilil Ty their chemical instrument stoneware
products ¢ e ILmnovatioz of sealers. and hyperboloid

-

puxps, fans. c¢rycicne stations and fume chambers.

.

Investment cng& layouti_activities

The trolduciion developmeat in the field of ceramics
nos veen supziried by an extensive investment activiity.
A revicw ol ocurred investment costs in the respective
Czechosicve: Five-Year-Plans is shown in the Diagrem 6.
O {he aver:z;e 5C % of all Iirancial resources havc becn
invested irn zchiiery equipment and 42% jin constructionc.
Thus ioe investment aciivitiee have been oriented in the fire:
plece o the mcdernization of factories and to the reconstruc:
ion of ‘heir technological equipment.

S

Tee zroduction possibilities of the trust have been
substdntially enlarged by new factories being put into
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tez by step 2ad equipped by high-quality Czecho-
slovek and Uoreiom technological equipment. As exampie

cen be meni.oned rnew ksolin worlring plants at Kaznéjov

ani BoZi&an iz Vest Bohemia , Jeldsper extraction and
dressing plaxnt 2t Heldmky in South Bohemia, new glass
sands dress.og plant at Strelel in Central Bohexziz, new
£iocr tile -izat st Chlumdany (West Bohemia) and lMichalovcee
{Tast Slovaiiz,, stomeware production plant at Berovany
(South Boheilz), et ToméSovece (South Slovekia) and at
Duchcov (Nooin Bosemia), chemical stoneware production

£ Poliooné (South Moravia), wall-tiles producticn

+ Ticence (South Slovskia) a2nd st Rekovnik (Central
o Tz weii-tiles production plant at Eorni Brize
(Vest Eohe- z) kas been reconstructed and modernized.

By ..e exiensive irnvestimenti activities the follow-
1ag produci.ci copacities have been put into operation:

wall %ilzz 223 tiling msterials 8,300 0C0 m2
ceraxic floor tiles 4,20C OGO 32
stonewvare 184 030 t
firecloy 188 600 t
washed xeolin 315 000 t
shales 260 000 t
bentcilze 135 000 :_
exparied pe-lite 150 000 &’

Impo-tent tesks in the investment activities arec
expected irn the fieléd of ceremice during the 7th Five-
-Yesr-Plan , i.e. in the years 1981-1985. The total in-
vestment programme includec pbligatory targets such a3
the construction af & silice ﬁraduction blaut at Sviilavy
(Central Yorevia), quertzite dressing plant et LehoZi
(Nortt Bokes-ia) and shale dressing plant at Vydeholovice
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Furtber gesificetion of neet consuming urits in the procduction

pianis and all ernvircamental protection measures are being
preferred,

To ensure an increased number of investments, recon-

structicas, modernizations ané smaller cr.structions the Layou

flanuing Institute in the framework of the Czechoslovek
Ceremic Works was established in Prague. Apart from layout
Planning, it is ergaged in designing machinery for untra-
Gitional procduction processes. Scme hunéreds of different
layout plans have been elatorated during its existence.
Zne more impcrtant ones are e.g. the project of foemed

ireclay procuction plant et D&2in (North bohemia), "Fillers"”

Work of the nsiicnzl enterprise Calofrig at Borovany
(South Bohemia,, bentonite dressing plant at Belenice
(Zorih Bchemia;, expsnded perlite production plants,

new builiding for the Research Institute for Ceramics,
Refractories &xdé Non-metzllic Raw Materials at Karlovy
Very - VZeborovice etc. The Leyout Planning Institute
worked out also different projects for the construction
of social equipments, compuier centres, railway sidings,
translormer staticns, training centres, Zindergartens for
tke children of employees etc.

The setting-up of ceramic industry in Slovakia
viere building ceramics had nét been produced formerly,
velongs undisputedly emong the most important achieve-
neats ol the Czechoslovak Ceramic Works.Putting to use Cze-
chosiovak and foreign experiences ané modern technology,
io Slovakia has been created during the past 20 years
& new industry which.is stead%ly.dgveloped and ernlarged.
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The scientific-technical development at the present
stage of soclalist construction in Czechoslcvakisa has
a very important target: to ensure a high dynamism of
the development of Czechoslovak netional economy &and
to increase its effectivity and at the same time to limit
the energy and materisl demande, namely ss far ae imported
raw materials are concerned. That is why the technical
development of the branch being carried out namely by
the Research Institute for Ceramics, Refractories and
Non-metallic Raw Materiels at Plzen , is oriented to
the following main targets:

- %o decrease energy demands in the production proper by
introduciag new technological processes, e.g. by one-
~layer firing 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
reridual heat has to be applied. An extraordinary
attention is peid to the technical development of
refractories and insulating materials production aim-
ing to eneble the decrease of energy exizency of all
heat consuming units, where this 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 achieve man-
power reduction and to increase the productivity of
labour.




13/

= to decrease with high economy the materisls consumption
imported from abroad and to verify the possibilities of
substitution by materials of domestic production, such
as e.g. dyes, svare parts of mechanical technological
equipment etc.

- to seek for new possibilities of dressing and benefici-
- ation of domestic raw materials snd to achieve by new
dressing methods their high quality and to exploit more
effectively the dump or lower quality raw materials;
this problem coheres with the complex exploitation of
prime mineral snurces and deposits.

A highly Jualified scientific and research base of
the Czechoslovek 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
assignments solved in the last 30 years in the framework
programmes of the Czechoslovek Goverrnment, Ministry .for
Construction and Building Materials, Czechoslovak Ceremic
Works and their enterprises, and the results of further
activities of the Institute, such as coordinator of re-
search and development within the Trust end its all-state
authorization for technical development of ceramics, cresate
solid foundation of the whole Trust.

The experts of the Research Institute for Ceramics,
Refractories and Non-metellic Raw Materisls have acquired
rich experience in extending technicel assistance and con-
sultancy abroad. Excellent results of their work geared to
the development of local ceramic industry on the goodwill
of their foreign partmers and of the United Nations
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Industriel Development Orgenization /UNIDO/. A long
tradition of ceramic menufacture in Czechuslovakia and
‘successful results in the work of the Institute for
developing countries and the least develooed countries
induced in 1978 the establishment of the UNiDO-3SSR
Joint Progremme for International Cooperation in the
Field of Ceramics, Building Materials and Non-metallic
Minerals Pased Industries in Pilsen.

All these facts highlight the present purport and
position of the Research Institute for Ceramics, Refrmct-
ories and Mon-metellic Materials in Pileen not only in
the framework cf the Czechoslovak Ceramic Works but also
withing the whole Czechoslovak national economy.

The Headquarters of the Institute are in Pilsen.
They aunclude also the Division for Technicel &nd Research
Assistance extendingz technical and engineering services
and consultancy to foreign partners. The division is
predominantly engaged in power-engineering related to
heat consuming units applied in ceramic industry,
diagnostic meesurements of this equipment, intensific-
ation, optimation and economization of its operation.

The Research Mivision at Horn{ R¥{za is special-
ized in the research of building ceramics /cereamic well
tiles and glazes, ceramic floor tiles, stoneware/ and the

research of refractories /sheped dense and lighted materiels,
high elumina and special products, refractories for monolithic
-linings/. The research is concerned both with technological
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processes and development of technological machinery,
design, lay-out planning, mechanizstion and automation
of ceramic menufacture.

The Research Division at Karlovy Vary pursues the
research of winning and beneficiation of ceramic and
gless raw materials (kaolin, clays, bentonite, diatomite,
quartz sands, feldspars) and the development of laboratory
squipment. One of the results of its research activities
is the introduction of the up-to-date beneficiation process
for non-metallic raw materials. The application .of high
inteneity electromagnetic separation enebles e.g. the
industrial utilization of the kaolins that have been
difficult to process till now, and prolongation of life
time of deposits.

The Research Division at Kdjec -Jest¥ebi ic aimed
at the development of special refractory bodies for metallurgy
(spouts and nozzles from fused quartz, lubricating and se-
parating agents tor pressure casting of metals) and utili-
tation of liquifiers and Siozgel in ceramic industry. Als-
new deposite of refractory claystones from the region
Moravian chalk are utilized. The research center is
gaged, too, in the research and introduction of dense and
high-duty eilica based on crystalline quartzites and in
the development and research of graphite productes.

The research divisions of the Institute are equipped

with nodern instruments and machinery for laboratory tests

and semi-industrial trisls. They can simulate every type of
technological processing in the ceramic production. The In-

stitute being engaged in energy savings in ceramic industry
possesses & modern diagncstiec unit by means of which diagnosti:
measuremente of heat-consuming unite are taken in the ceramic
industry in GSSR and abroad .
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Due to the fact thet. these nroblems are going to
be dealt during this Technical Workshop, I teke it for
indispeneasble to deal it more in detail in a special
chapter on energy management and on its relevancy and
level of care for heat consuming units in the whole trust
of Czechoslovek Ceramic Works.

Long-years professional experience of the Institute
snd its technicel outfit qualifies the Research Institute
for Ceramics, Refractories and Non-metallic Raw Materials
in Pilsen to offer its technical and research sssistance
and engineering services not only to Czechoslovak, but also
to foreign production ovlants, central leboratories and
specialized institutions. Many tens of industrialized
and developing countries of all continents have taken
advantaege of them, such os: Algeria, Bangledesh, Bolivia,
Botswana, Bulgaria+, Caribbean area+, China, Colombia,
Egypt, Fiji+, Gembia, Great Britain, GDR, India, Iraq, Jordan,
Kuwait, Lebanon, Libya, Lesotho, Malta, Mozambique+, Niger,
Nigeria, New Guinea', Surinam, Swaziland, Svria, Thailand,
Tanzenia, Turkey, Uganda, USSR, VSR, Zaire' end Zambia.

Note: ' through UNIDO - Czechoslovek Joint Programme.

The technical assistance afforded includes in the
sphere of extraction and processing of rew materials:

- complex evaluation of ncn~metallic raw materials obtained
through goelogical survey and prospection, assessment
and Aetermination of their potential applications

- investigations of new methods of extraction, dressing
and refining

- dressing tests of all types of non-metallic raw materiels
with project of lines and plants for their treatment;
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in the sphere of technological processes of production:

- research into and development c¢f working masses, with
elaboration of technological processes of maenufacture
of ceramic articles, such as facing tiles, floor tiles,
sewerage and industrial stoneware, table ware,

= research and devélopment of working massea with elaboration
of technologicel processes of manufaciure of refractory
materials, such ss fireclaye or high-alumina producte,
silice of high deneity on the basis of crystalline
quertzites for coke, metallurgical and glass industry,
magnesites and others ;

in the sphere of mechanical and technological equipment:

- development and design of machines &and equipment for mechani
zation and sutomation of technological proceéaea in
production of ceramic articles

- development and technical conception of instruments and
apparatuses, e.g. automatic control of, temperature in fur-
naces;

in the sphere of thermel power engineering:

- setting, optimation and intensificetion of operation
of furnaces and kilne

- application of refractory solid and light-weight insulat-
ing materials in induetrial furnsaces ;

in the sphere of engineering activities and technical eseistanc
- prognostic studies in the line of ceramic and glassmaking
raw materials, of ceramic articles for building industry
and of the refractories

- for capital investment projecte involved in modernization
of old and construction of new plante of ceramic industry
-~ assessment of projects of ceramic plante
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- 8ll kinds of consulting activities, training—-in of
experts and other kinds of technicel sssistance in
the line of ceramics

- assistance afforded to developing countries during
introduction of ceramic industries within the scope
of activities of the Research Institute for Ceramics,
Refractories and Non-Metallic Rsw Materisls in Pilsen
and of the UNIDO~CzechoslovakiaJoint Programme for
International Cooperation in the Field of Ceramics,
Building Materials and Non-Metallic Minerals Based
Industries;

in the sphere of active licenses:

- affording of production licenses coiacerned with
various ceramic and technological production pirocesses,
mechanical and technologicael equipment, checking and
control instruments .

The era of 30 years has perfectly verified the
abilitiees of the Research Institute for Ceramics, Refracto-~
ries and Non-metallic Raw Materiels in Pilsen. The im~
plemented results of hundreds of solved research assign-
mente have contributed substantially to the development
of the technical level of manufacture in the production
plants of the Czechcslovak Ceramic Vorks, to the successive
innovation of equipm:nt, the raise of prcduction capaci-
ties and productivity, the extension of assortment, the
high quality of products and last but not leest to a
considerable economization.

To further technical development of the trust
contributes nevertheless by ite activities not only the
Research Institute, but also the Technical Development
Sections in the respective production plants, event.
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their bases for science and research, cooperating

very closely with the Research Institute . This close
cooperation originated in the psst years some important
solutione appreciated by Czechoslcvak central authorities
by the honorary title "Pioneer Work".

To ensure & steady technical progresc in the
field of ceramics high financial means are being ex-
penaed every year. Nevertheless, the basic value consists
in stimulative activity of scientific research bease
spacielists and of all other workers of the truct -
engineers, techniciesns, foremen and innovators.

Production_sssortment_innovstion

The innovation programme related to the production
aesortment will continue during the next years in the
framework of the Czechoslovak Five-Year-Plan. In the sphere
of raw meterials the continuous production of mixed
kaoline will be started. They are characterized by elevated
green strength and will help to solve the production of
PE-fillers for rubber and plaestics industry as substitutes
for imported raw materials. An important measure coneista
in the introduction of TS 40 glass sands production. Their
aprlication shortens the glass melting times, so that
valuable energy savings can be achieved and the melting
aggregates capacity increased by 20 %.

In the sphere of refractories the innovation plan
includes the light -weight construction materials and high-
alumina refractories development of new gunite mortars,
ramming and filling masses, refractory concrete and kiln
furniture .With great interest is expected the production
of corunfum refractories for induction furnaces, silicon
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carbide refractories fur melting furnaces, ladle stoppers for
manganese steel alloys castings stc.

The perspectave oilentation in the sphere of building
ceramics, concerning “he producte decoration snd surface
finish innovation has been solved.

The rationslization of the tile setting calls for
larger sizes in the production of floor and wall tiles.
Thav is wiy their sizes of 1120 cm, 20220 cm, 20x30 <om
and 30x4C or will b2 verified.

Concurrently witi building ceramics assortment
innov .ilecr the cooperation between the production works
end deesiguers uund erchitects is being intensified aiming
to individual desigu of different represeniative buildings
..n Czechozlovakia,e.g. th. INTERCONTINENTAL and PRAHA hotels
»n Prague, l.e actendance nall of the central railway station
in Pra,u3, s:me of the subway stations in Prague, the new
Gzecaosiovik slevision building in Prague etc.

Tane sewerage atoneware assortment will be enriched
wizh 200 em %ubes, dia.30 to 60 cm, the chemical stoneware
wi L 200 cm tubes, dia to 120 cm.

Energy_ Management in the Czechoslovak Ceresmic_Industry

- e G D D R = ) T G TV D G P D g I T i WD G e W G G G W O o S W

T1e jresent world situstion regarding the energy
orobler+ nd ite negative phenoiena have & great influence
on the industrial development in all countries of the world.
It is therefore imperative to retionalize tc the need point
the energy .onsumption in all spheree of mankinds activities.

By 1t: 'ery extensive production assortment the Czecko-
elovak ceramic ‘ndustry reprerents en important component of
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the national economy, nevertheless it is one of the biggest
energy consumers.

The principle technological stages in the ceramic
production are the drying and firing processes being applied
on every type of bedy to achieve the desired technical pro-
perties. The exigency on energy of these thermal processes
is very higk due to the necesssry time needed to fire exactly
the product &t high temperatures and with regard to the
immense quantity of ceramic bodies representing millicns
of tons to be processed in the whole produciion cycle.

The contemporary energy consumption in the Czecho-
slovak ceramic industry represents every year about
400 000 tons of combustibles {(in specific equivalent) that
means, in coanversion to primary fuel sources a daily con-
sumpption of about 3 500 tons of brown coal.

It has been ascertained by detailed analyeie, that
86 % of this energy are consumed directly in technological
Frocesses of which 22 % for drying and 64 % for firing. Only
14 % of total is consumed for the so-called overhead con-
sumption.

In the ceramic industry energy has the same import-
ance as the raw materials ised, in some cases even plays a
quite decisive role. It is quite regular tanerefore, that
the items "ceramice” and "energy” have a very close bearing
and that recently ern extraordinary attention is paid to
their mutual dependence.

Nevertheless, the solution of this basic taek in the
ceramic industry is relstively complicated due to coneiderable
production aesortment extent, to the type and outrut -unlike-
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ness of the respective heat consuming units and their year
of origin, to the variety of firing procesees and to the
types of combustibles .applied. In spite of the exigency

of questions mentioned sbove it is possible to determine
three basic spheres in which the rationalization of energy
management will be concentrated:

- modernization of the energy and combustible base

- rationalization of the existing heating units
operation

- technology modernization according to the up-to-
-date resesrch achieverents.

First of all it is necessary to suppress stage by
stage the utilization of generator gss for the firing
ceramics. The low energetic efficiency of ges generator
stetions used for brown coal gasificetion influencee nega-
tively the energetic effectiveness of the production proper.
At the same time the generstor gas hinders with its cha-
racter of combustion and the by-productg the application of ae
types of automatic heating systems or modern burnere for
gas furnaces. The transition to high~-graede combustibles
enabled in Czechoslovakia by their capacity incresse and
by a larger gas distribution network as well as the ex-
tension of nestural gas scurces represent therefore not only
a mcaentous contribution to the production retionalization,
but ere at the same time one of the most significant pre-
conditions for the modernization and rationalizetion of
heat consuming unite in Czechoslovak ceramic industry.

Another momentous task is the rationalization of
existing thermal units operation. To solve it successfully
it is necessairy to start from & detailed technical diagnostic
of the technological and thermal processes by means of the
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mobile disgnostic unit being at disposal in the Rese&rch
Institute for Ceramics, Refractories and Non-metallic Raw
Materials in Pilsen, to determine conclusions for respective
reconstruction in en economicelly suitable range and to
optimize in that way the present stege and operation of

the present heat consuming units at the energetically mnst
appropriste conditions.

The third sphere is represented by research results,
their relization eand application in the production. It in-
cludes new technological processes aiming to the firing tem-
peratures decrease, shortening of thermal cydles, introduction
of one fire process of tiling materials, fluid firing of grein-
ed materials etc. New types of heat consuming units with a
high thermal efficiency are being developed which are
cheracterized by a perfect heat utilization in the own

or following thermal process. y

The solution of energy conservation problems in the
production complex of Czechoslovak Ceramic Works aiming
to decreaﬁe maximally the hitherto energy consumptions
has been enabled only by means of constitution of the

- . e - - e - - - o e W G e an - -

The complex system of energy management in the production
plants of the Czechoslovek Ceramic Works has been consti-
tuted according to a profound analysis of the rationali-
zation problems in the sphere of fuel and energy con-
sumption based on many years experience in diagnostic
measurements of thermal processes and equipment and with
regard to successive development of the technology in cer-
smic production.

As ‘the aim the introduction of a new management
system was considered, which would be capable to realize
with the gpowledgo of the existing stete and all reerarch




and development outputs regarding rationalizetion and
cotimization and being elaborated to a general programme
= to realize perspectively the plan of energy consumption
decrease in the field of ceramic industry.

The energy management boerd of the trust is re-
presented by the General Director, his Advisory Board for Ene:
Management, composed of 15 specialized spheres of power
engineering, the Production Directory his Chief Energy
Engineer and the Trust Committee for Energy Problems
end the staff of energy specialists in respective pro-
duction enterprises and plants. Totelly about 100 special-
iet8 and engineers are engaged in eolving energetic
rationalization.

In thie system the team of 15 specialized research
engineers of the Rescarch Institute for Ceramics,Refrsct-
ories and Non-metallic Raw Materials in Pilser has an ex-
ceptiona; role through their activities. They ensure
complately the sphere ¢f energy research problemes for the
needs of‘the trust. Their activity consiste in diagnostic
measurements of heat consuming unite. For thet purpose the
team 12 equipped with two Mobile Diagnostic Units furnished
with appropriste meesuring instruments. At present a new
2nd generation . Mobile Diagnostic Unit is being prepared.

The organization of the system proper including
the research and development sphere on the one hand end
the realization ephere on the other is divided according
to the Scheme 7.

The basic steps to constitute a general programme
of energy management are
- analysis of the existing state
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= expected outputs of research and develupment being
in progress
= innovation pProgramme.

According to them un optimum level of a rational
solution of thermal processes and thermal units are de-
rived, from the above indications:

- lst stage ~ optimization (operation problems) )
-2nd stage - optimization (reconstruction problems)
-3rd stage - innovation of the equipment .

The indaividusal steps and the solution ievel are
divided according to the Schemes 8 and 9.

The research and develcpment programme is centinous-
ly integrated and defined with more precision according to
the recommendation of the advisory board of the general
director.

The innovetion programme can be s2en in the Scheme 10.

From initial steps of the rationalization complex
Programme mentioned above the respective raticnalization
levels are derived according to the Schemes 11,12 and 13.

The output consists in summary of measures aiming
to the optimization of hest unit operation in the sphere
of its service modification.

Summary data for technical parameters and a concept-
ion solution of new heet consuming unite to be installed are
thus achieved. Their definition is based on complex research
and development resulte regarding the technology as well as
the thermal process and on results veri{ied in the prodaction

practicof
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The complex rationalization programme on
fuel and energy consumption ie concluded by the Trust
Committee for Power Engineering in the form of & time
schedule of individusl retionalization measures being
succeseively implemented.

The main task aimed at maximal fuel and energy
savings involve in the technological sphere:

~ new technologies with adecreased energy exigeacy .
enabling ihe application of non-tradionel raw materials
- fluxing agents, which enable - in relation to the
besic ceresmic materials, keolinite and quartzite - the
reduction of firing temperatures

- one fire production technology enabling in the building
ceramics production the glaze fusion at identicel thermal
conditions which are necessary to achieve the required
properties of the body. The hitherto double firing tech-
nology is being replaced successively by the one fire
technology due to substantial savings of consumed energy .

The check-up of designs of new production lines and
plants from the energetic point of view is very important.
Through this activity the planned values of energy con-
sumption as well as the technical solution of heating systems,
the control methods and the equipment of hest consuming
units by a corresponding measuring and reéording instruments
are verified.

in_the sphere of thermal processes:

- thermal diagnostic measurements have a big relevancy

in appreciating the present level as well as in considering
the necessary adjustments of all kinds. As & basic mean servet
the Mobile Diagrostic Unit of the Research Institute

3
H
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for Ceramics, Refractories and Non-metsllic Raw Materisals

in Pilsen. It is completely equipped by measuring and eva-
luating apparatuses enabling to carry out thermal process
analyse and thermal ballences of heat consuming units. At the
same time other special instruments are being developed

and a computer equipped measuring centre is applied.

-~ The intensification of kiln processes is based on the
research of limiting firing conditions of the respective
types of ceramic products, on semi-industrial trials and
their application to the conditione of thermal units be-
ing in operation. The reduction of firing cycles enablee
& conspicuous reducticn of energy consumption.

- Utilization of secondary heat sourcee from heat consuming

unite in operation in ceramic industry is focussed on energy
recuperation from waste gases, from cooling air and d:yer'e

outlets ejther directly in another thermgl unit or indirect-
ly by introducing heat exchangers into the cycle.

- Use of new types of burners in the heaging systems with
@ higher rate of flow and of couvection of heat by placing
more burnere into the sections controlled automatically.

- New methods of ceramic mass firing, especially by heat
exchange application on a fluidized bed.

- Applicetion of new types of heat insulating materials,
light-weight fireclays, ceramic wool, and other products
for furnace lininge with reduced heat losses through accu-
mulaetion and heat dissipation.

The complex system ¢f energy management cheracterized
by ite main principles and schemes mentioned above and realiz-
ed in the Trust of Czechoslovak Ceramic Worke represents an
optimum megbod how tc ensure the tasks aiming to rationalize
the energy and fuels consumption in the range of the trust .

i k]
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From the point of view of the world level of technics
it represents & quite new idea applied in the silicate indu-
stry where social and industrial interests in Czechoslovak
conditions &re fully in conformity.

An extraordinery significance of this system of energy .
management is emphasized by the fact, thst the primery plan
of the Czechoslovak Ceremic Works to decremse the energy
consumption in 1980 by 3,5 % has been considerably surpassed,
reaching the consumption reduction by 5,08 % that means
a saving of 19 720 tons of specific cambustibles or convert-
ed to brown cosl, 52 000 tons.

Conclusion

In the sphere of every industry they are still no
donbt considerable reserves not fully used. It is therefore
one of the main tasks of the Czechoslovsk ceramic industry
as well as foreign silicete industry to contribute as much
as possible to energy conservation programme by sparing
existing éhergy world sources and participate thus in soiv-
ing commonly this world problem.

You, dear Sirs, in the function of delegates repre-
sent the governments cf less developed countries being at
the start of industrisl development.Allow me,please, to con-
clude my lecture by the following objective thesis: the great-
er will be the industrial development, the more energy the
industry will consume and the more important will be the
energy management.

That e why also this Technical Workshop has been
orga_nized by the UNIDO =~ CSSR Joint Programme for Inter-
national Co-operation ia Pilsen. I hope that it will bring
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to all participants many precious instructions and
suggestions for their further work in one of the most
sensible sectors of the modern jandustrial society

= in the area of utilization of energy sources.

Allow me,plesse, to wish you much success in
this work.
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