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Bxplanatory notes

Referenoce to "tons" indicates metric tons, unless otherwise stated.

The monetary unit of Cyprus is the pound (£C). During the period of the
projeot, the value of the Cyprus pound in relation to the United States dollar
was $US 1 = £C 0.415. One thousand mils is one Cyprus pound.

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 concerning the legal status of any
oountry, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries.

Hention of firm names and commercial products does not imply endorsement
by the United Nations Industrial Development Organization (UNIDO).
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" The local wanafUirs o clay«based prolucts bo Zysros 13 2h wonons

Hnited Lo clay Leinks {yproximately 40 million per wonum) ol o lirdte

arott of pottery weol wowmede Lilos.

Al the reguest of the Governrens of Syprus, o «<iudy was wilprtue s o ine
cpoesabidity of ectallishing @ tecal iiles industry to suapply the orocing aooiz
fcn." doneswio and cxport soavets, Phe sixemonth proent VTetal 1 nf a
Menufustars of Glanct Vall aad Ploor Tiles™ {IB/07P/15005) of tle Wit i ® iuan
Bovoinp ot Peogravis (TUDP) was carried out from Dornbo RIS oz e .
Avevapert dpn bhe wancacture of gleszed tiles. Tho Uniuod YNeuiong
evelopment Cremnivetisa (UNIDO) was the exscuting arency and “be LIDP con.vi- -

-~

tation wag 821,000,
i

1 Ead - !

MY P p e - -~ RYTRo. re . g A R [ P .
Aicatoas tnat the asnufacture ¢f a widls ranqe 27 oerennic il

1.

iK o4 oo
T ctudy i

Cwnre, including g vuil and floer tiles, sanitari-wmre ind tzlolés LD s
.

e soand o1y 3T Jector Joudd we o ovent iy tIot e

o dove rnmend toa i conenatrate effordg, ror the presart, oo i ot -

Clisteent 0f A plent rfor the paaulfrctura of glazed vall and Jlear tilsz, Aliiound

f‘t‘m Jomzatic mazkes 1o 2ot large arouch to sunport cuch 2z onlart, a evrvcy o7

fii;e markate of neichbovring couniries shows that pard of thne intandad n-2dusim

1

The cxpert's tusiz uere to essis

jand to prepar: A lorge-rauge plan for
|
I

cgtructural elay

3

voduct: industey.

He zoncluded that zuzh & plani would ba viable ani vesommendel i, Sorirao

casgliabance be given vy UNIDD in order that it rmay he salablishad,
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At the
possibility
of domsstic
Manufacture

Development

Phe local manufocture of clay-based prodnct

" INTROLUGTION
|

amouat of poticry and mosaic tiles. |

request of the Government of Cyprus, o

of establishing a

and cxport mariets,

local tiles indusiry 1o zupply the growing

5 in Cyprus io at precont

Tinited 1o clay bricks (approximately 40 million per annun) and a limited

study was undertaken of the

neadd

The six-mcnth project "Establishmeal of a

of Glazed and Floor Tilea"(IS/CYP/75/006) of the Unitcd Neticns

Programme (UN IP) was carried out frow Decerber 1975 to May 1976 Ly

a1 expert in the manufacture of glazed tiles. The

" Duovelopment Organization (UNIDO) was the executing

‘taition was $23,000.

“is feasiktle and that the sirus
,cxpanﬂ:d. Tre Coverarent
ine cstaolishrent

' Alihousn the domestic marks

manufacture.
i

laboratery.

a suitable size

e — =

Kig main duti

of

The cxpert's task

s weret

sarvey of the marcgeis of

producticn could be exporte

WS

1. T¢ study avziiabl

determine the reed for furt

the nroduct oblPCtIOﬂ.

naighbouring countrics

10

2. To plan and initiate the

be carried out lozally, as far ac facili

i The study indicaies that the manu?acture of a

' vhite—ware, inciuding glazed wall acd Tloor tiles,

112 0 concentrate ef

~ the r;nu facture o7

is not large enough tc

'
0

“ g1y} 1nlke wamd e 4
sural (clay bricks) zeotcr coul

Timited Nations Industriel

agency and the UNDP contri-

wide range of ceramiz

initary-uara and tavla-ware,
a3 e 1.
d te pgrestly
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Jnr the prazent, o1
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sort such & plant, =

art of tne intsnded

a3sist with the establishment cf this plari.

!

infornation ¢z local

investigation of the quantit;
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|
fcr the proposed production with a tentative

v materials and
and quality of

| the deposits in order to determine the technical feasibility of a glazas tilss

requlﬂed rav-ratsrials inveztigoetion to

ties permit, and abroad by a zuitadle

3., To assess the market for glazed wall and floor +iles ani determin2

descriptica of




: o e e
4. To prepare a feasibility study for the propoced plant inclulinge
I

descriptions of production tuohnolog,,:plant iayout, egaipment spocifications,
|

manpowsr and raw material requiremen'tsP cost and prefitabiliiy analysioc oia,.

!
5. To draft the rclevant tender documents, including terms and conditions

of contract, to be used as tne basis for an international cal! for {endora.

l

6. To advise on a long-runge development plaa for the ceramis and
structural clay industry including, but not limited to, the nrovosed tile plant,

and to assess the need for further UNIDO assistance. -




i A Raw f'u"t‘ rialg
P} i !
! ) o |
Availability !
| i
+ ! . - W . . .
The expert¥s tusk was 1o plan and iniligle investigations into co
rov rateriais o ne carcried oul locally, as far vas neiliiies permituad, mand
cabroal hy a suitable laboratery.
@ith the agzistancs ¢f 1he Deporiment of Gaolovical 3urvey in Nicosia,
Pvhe expert visitsd geveral ertonsive deposits and sites of bLonteoritic, hallay
wiae 111itic elayes an well as granopbyres, Tronth jeoiteos anl colluvie,
|
i The fellosing camles ware selooted for festinos
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’ Local facilitics were available to carry oul ihe flilowing tasits:
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.? Cirenlical znalyois
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I
' Determinatior of maluble saiis (culchatee zad chioridss)
1
i Linzar choinknoass
Ay 1 rd e St {1 n o S sanYay
? wot=dry {10572, 200 ¢), dry-f ired {1,0C0°C, ‘,l.,O S, 1,200°GC)
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: Moislure content ai moulding clage
; Pekaviour auring #diying
? . . . Y arnle 1 1an? s O
i Water adsorption at: 1,0607°C, 1,1007°C, 1,200°C
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.- Plastic linit and lizuid limit
. | ' ’

Plagticily

#
£
b
b
il

ho

-—_—-"—-‘-. -

o PINDLIRGS

)

indeux

- e ) emmme am i e ek e e o e e e




|

.Tﬁgéé“fﬁé{s;.cdﬁiucéuﬂ in Nicosin | (unn»ye T and II),'did nol provide
1§ﬁffioinht inTormation to support a conclusion on produstion technology, o
cially the suitability of the raw materiais for use as rody components cof
and floor itiles. It was therefore decided, that ithe following additiocnal
should be carried out abroad: §

|

o) o .
Dilatonetric analysis = expansion coefficient 207-1,0007C and the .

corresponding diagrams. ,
1

Differential thermal analysis'vesults and coriresponding diagrams.

X-ray examination -- results sna filme.

Deflocculation tesis - (*“L\u i--phosphate, sodiunm carhonaie, sodiun
gilicate cts), to investigate *he suitatility ot the raw materials
and {esting body composiiions for the preparation of a dry prezzing-
powder through slurry prepaora tlon ard gpray drying.

pH-analysis %
. . . 0
Bending strength - ‘OH G dry; fireld to 1,0C0°C, 1

-y AN

cf ta2¢ts

Owing to oudgetary ditfficuliies, it

results of the above-menticned fesias in Yime

urgently needed by fthe Government of Jyurus.

by WMIDS to base hig views of the suitabilit) 1@ wateriala, Sor daue

time baing, only on the results

These vievis are tuat the following raw materizlz scem to te suitaib

uze a3 body components of wall and floecr tiless

Clays: STV 1 STV 5
PEN 1 PHY 4.
KR 1 ATC B2
CHP 1 MAR 1
KAN 3

This gselection of raw materials i

umtil the results of *he additioaal tests, to be carricd out abroad, are

Ihand. But even at this atage, it can be gseid that in all probability it wil

| be possible to compose a ceramic body fcr well and fiocor tiles using comestic

|

| raw materials only.

|
}
'

i

)
!
1
|
|
i
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P docoratiog wnll and Tioor Ui

According to of

SVisus are as shown in table

Batime

ete. - a5 therafore, b nandatory

- L e 1.,
A TS LOLY e

Discuzssiong with ieading lLuporters
jare nad> 1t obvious trat, in the absence of Lics,

not reprecentative of the future regquirsmants

.
WALl 2n.

40,000
£30,000
670,000

£20,000

L
e I T A
Ave ra e o 2 L/
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It can be ascumcd that a minimun of 50% of the total reguiremeale of the M

) ,
Cyprus hoane market will be sold by the wall and floor {iles factory cucz it
! |
ig estahiished, '

s
i

1,
‘Expor !

The assessment of the pceleatial eiport market is largely haced on avaiiuble
r

atatictics of the respective countries. However, as not all the Tiguras are
{

ravailable ir official statistics, some esiirates had to be made. ‘

Table 3. Potential e .port markzt for wall and floor tiics

Sountry 1972 1973 1974 1980
| — (dons)

Bahrain 3,000§/> 4,5002] 5,992

Iraq 3, 5002 4, 260 5,0009/ |

Kenya 1,455 1;505 1,265 !

Kuwait 7,000% 9,599 11,229 |
i Lityan Arab Repuolic 25, 349 31,069 35,0002 f
| Saudi Arabia 4,675 8,717 1;e.oooi/

Syrian Arab Republic 5,657 5, 5002 5,461

Toial 50,616 65,150 75,950 110,000%
The ratic of wall to (in thousands of m?)

floor tilss iz 50 to

) 2 _ - . o
40 (average 14 kz/m) 2,615 4,653 5,425 7,850

g/ Estimated figures. ! J
If Cyorus had a 5% share of the export market, it could amount to approxie—
|

2]
mately 392,000 m° per annum, '

Conclugiorn i :

Bstimated requirements cf the demestic market ir 1950 340,000 m
Estimated recuirements of the eprrt marizet in 1689 7,850,500 m2 |
Eatimated calez of the provored tile factory > !
Domestic market: 50% of 340,000 Tg 170,000 m7
Export markeis 54 of 7,850,000 m 2,000 n
| -
Total ; £62,000 m°

! |
I 2 |
A proposed plant size Jor the praduction of avout 500,000 m™ per cnnum would

i
i

|.thereforc be ccmpletely justified. -

t
{
o — e s e tme = s v ._i
1
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Tenlative produet selection

'
e

|
|
|

figures

being proposeds:

Wall tiles

I

Discussions with several importers resulted in the following preduction
|
1

|
! 70-60% comprising:s 150 x 1% am  90%
108 x IOT mm  10% |
Floor tiles | §
| .
30-40% comprisings 200 x 200 mm 0% ,
| 300 x 300 mm  15% |
200 x 100 mn  15% i
1 ]
‘The ratio of wndesorated to Jdacorated tilcs wouid be &appreximately 15:35%.
| | |
i .
I
| l '
| ! i
! 1
| |
' i
‘ !
; |
i t
! ;
‘ :
[
| |
i |
1
| . e . S
5 |
| |
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II. THE PHOPOSED PLANT

T e L A Db b

The planned tile factory will be of an efficicunt but conventienal typs,

using the most modern and tested technology, machinery and kilns.

Only indigenous raw materials will be used for the ceramis body wharaas
those for the glazes, scresn-printing !etc. will all be imported. As she ratic
of body materials 1o glaze and prin’tin,:g materials is aboul 10 to 1 it is cbV'i.Ious
that Cypriot. raw materials.williplay an important rdls. E

|

. |
Location !

The location of the proposed facilities is still under consideration but
it has been suggested that it should be near to the raw materials, to the |

energy sources and, because of the importance of the export market, to the
' f

port facilities. HManpower is amply available and “herefore less ol a2 problem.

|

1

: |

| !

Tha planned produciion capacity will b~ approximately 500,000 m™ per

Production

annum,of zlazed wall and floor tiles, decorated and undecorated. Specilications

of the tiles troduced will e according io German ‘iadustrial standards

(Dewische Industrie-Norm (DIN)) 18 155 of January 1962 {ceraric walling and
flooring tiles) or DIN 18 155 of January 1373 (ceramic sarihemware tiles).
Testing will %ake place according to the German standards indicated in DIN 18 155.
|
A. Tzchnology

‘ |
i
|

The determination of ihe required machinery and equipment and the tech-

nolegical segquence of operation is basad cn the proposed production capaciiy

ot 500,000 m? per annum salable preduction. This, in turn, had o be based
i . . N
- results of the raw material invesztigatiens

| on several assumptions ag the complete
)

- |

One assumption is that approximattely 60% of the raw materials can be
I

arc atill unknown.

!
!
: [
ground I wet-grinding ball mills and the other 40% discolved in blingers. The
i

grinding period is between 16-18 h, while the dissolving would take a maximunm

of 4 h. The grinding finenees used aims at a residue of 2% on a screen with
. - !

a clear width of 100-ua mesh.

'
1
.

E

[




AR e

S T T T T T S T e v s e A A o . 3

|

_— ._‘1__. - -

— . e e e e ..'.‘:"‘;'i‘

Thn water conucnt of the lep - tbo qudCOdo ousphn don of the completln
|raw~matolz 1 mix or body composition - is approxinately 40%; by ihke aduiwtiure

i
Eof suitable liquefying agents, it should be possible 1o achieve a considerable

i
,veduction of this. i

'Raw materials store

A raw materials store is prcposed!to hold a threec-months stock. This
I
amount chould be sufficient as raw materials in Cyprus are not subjzcted to

much scasonal change of weather and can normally be delivered <o the fuctory

!

!

¢

ialmost dry. Thus, *he store's holding cavacity will be 33 tonﬂ/day % 10 days -
|

|

|

|

2,310 tons. ' |
’

'

Based on a bulk density of 1.5 ton /m (loose heaping of clays and hard
matcrlnls) anl on an dveragc heaping he:aht of 3 m, the floor space required

)

: i
!w111 be approximately 500 m . : ;
| |

The raw naterials, delivered to the factory by motor trucks, are stored

i
i in boxes. A weight control of the trucks is pocsible on the weight-iridge

| é

[ provided for that purpose i

| :

i
]

A stone-crusher roller mill is plannad. PFor the pre-crushing of oiscuidl
ivc aps or materials of a similar haruneﬂ-, this machine nas an output capacity
of approximately 1.5 tcns/h. If harder materials, such as feldspar aand dolomite.
" with a hardness of 5 °.° according tc the Moks' scale of huardness, ars processeld,
an output of about 1.0 ton/h can te expected. Az only materials with = hardiess

0 _ . . ; X
of 5 can be digintegrated, guartz must be available in the form of sand,

[ i
. |

The raw materials pre-—crushed Ly the stone-crusher roller mill are coaveyed

1

(6]
]
(')
c+
vy
=

by a2 steeply-inclined conveyor belt inito the storing bvoxes from wh

' like the other raw materials, are brought to the weighing plant by a shovel

loader. At the weighing plani, the raw maierials are taken out of the hoxes

I
by means of shovel loaders and charged into a box fecder. This is connected,

by means of four pressure cells via correspending base frames, to the fcund&tion.
According o the load on the pressure Lells, they trancmit electriz fensioan
vhich, by means of a gpecial electronic weighing control, are tranaformed in*c
corresponding weignt values, 1

|

t i
I TR CO L e e . b citicr. Lor the

. et e e e 1'
!

e o s an
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The bndy coiposition for the mills and blungers are wriched soparatsiy.
{The cmptying of the box feeder aad the transport of the raw materials to the
will or to the dissnlving bluger are effected from the camtral control by »
push-tutton. A ciay shredder is set up boyond the voa feeder for the purpose

of pre~crushing the clays.

The time requirel for the composi.ﬁion of a batch depends on the distance
t0 be covered by the shovel loader, itsl: size and spead, the sikill of the driver
and the nurber of corponenis in the batch. Ac a rule, it takes ahout 30 mimtt!es

|
for tho {illing of the box feeder. The discharge capacity of the box feeder,
and the conveying capacity of the belt :'systern, arc chosen zo that 2 6.5 tons

t
ball mill could be filled in about 20 ninutes.

Preparation 2. slip

I
As previously mentioned, it is assumed that 60% of ke raw materials wil

-

be ground in wet—srinding ball mills. 'The gross requirement =f tod .rpesiti
A 3 g i q :

i [
°

}

is 28.8 tonsg/doy. Consequently, the roquirament would be: 28.3 .,.n.s/d.a;: 10D =

17.3 tons/lay. It is thereforz proposed to use three twall mills cach of ¢

i

capacity of 5.5 tons,

Water is supplied by a pipe--line svstem with buili-in fully sutomatic ,

water-flow meter; the emptying of ire 'M s %takes place by using compressed
air. '
g e |
Yor plactic materiala, the preop= wration, using the remaining 40% of tha |

raw materizls, would be: 28.8 to:'.s/dal, z 0.4 = 11.5 tons/day. The guantity
! '

of slip, if the water content is 40%, would bs calculated as Sollows: 11.5 tons
!

of clay + 7.7 tons H?O = 19.2 tons of 3liv. Wiih this water coateri, the woight

¢f ihe £lip can he supposed to be aprroéoximutely 1.6 kg/litr-e. The dissclving.

|
] - - - 0
blung2:s chould thus have a holding vcapacity of 12 m}. Alsgo, assuming that ’
| !
the material ground in the tall mills will be availatle in a slip wit: 409 |
)

' 2
water content, an adciticnal holding capacity of ihe biungers cqual o 1% n”
! .

will be required. “

These blungers can b2 arranged in various wsys tu’ in this caze it is pro=-
osed thal the diassolviang blungers also serve as receprents of the alip Trom the
g g

, ball mills and thus function as combined dissolving and mixing »lungers. For

ractical purvoses three such blungers (one for each ball mill) will ne inzlalled.
X . _ 8 J A

Consequently, each dissolving/mixing blunge» hag to arccommodate 10 n” 2lip. The

‘blunge.rr:, wilh pole-~changing motors, can wve uzed at two different cpeeds, i.c.

'high gpeed for dissolving and a pewer-saving iower spea2d for mixing or uiirrine.
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T dis alw1ng/w xln bldn”” ] cve owpILci by means of speeial pumps;

W pit o i ll e provided onulppad wihh vartable-npee’ zeasring go thai oo

\
qpannd i b o0 8lap con b oadupted oxactly to Lhe screening capacity,
i
|
l

Tha cieviag of ihe slip takes place by two high-e{ficicney, vibvratirg \
‘ i

i

j

| |

jsieves with permonent-magnetic filterse These sicves allow the screening of

! 2 i . . ,

; he tolul daily quaniity of 30 m~™ of slip without difficulties in one to tuo

;shifts. 'fhe sieves are aiszo cquipped to automatically discharge the resiluala,

i ' ‘

[ The etorags vats for slip ave designed to hold a quantity zufficient for

, .

‘two days. Only by this measure can a continnous svpply of grannlate 1o the

ipresging plant be ensured. To be on the safe 2ide, there will be tws stirrers,

f

i - . . ' . . 2

‘both of these for a vat with a holding . capacity of avproximately 30 n~,
) |

The quantity of granulale *o be preparsd daily for the press will be 28.8

1

4ons with a residual moisture conteat of 6%, For econonic reasons, a 2-hours-
|

. . F . ! , .
a—lay ovcration, is recommended, which corresponds 1o an outpul capacity of

1,200 kg/h. Assuming that the slip hes a water content of 20%, o spray dryer

with a water evaporaiion cagacity of 6€ t0 Kp/n would cover this reguirement,

The spray dryer in quosticn would proiuce at least 1,400 kg rdnula*n/“. Mhis

cutput capacity could te increascd if th2 water content of the alip iz reduecad
I

dding adequate liguefying agents,

3

!
! The spray dryer is zrranged to atoml e through nozsles on *he fcountain

*

lprinciplo. All parts coming inte co ct witih the slip or with th: groaulute
are made of stainless steel. The spray dryer will be heated by means of light

i
fu=l oil. The tlip is supplied to the 3pray dryer rom tne vais by & rpich-

’ i
pressure diaghragn pumr developed especially for this purpose. The spray
dryzr is fully automaiic and can be sparated by cne persoca,

. ‘

‘ i

A vibrating sieve should ove plac ed after the cpray dryer te hold btach sny

|

large-sized pieces. i !
t

f
The storage silos are filled via a belt system and a buckzt clevator. Tho

, . . : ‘ 3 . k
oulk weigrt of the spray-dried granulate is approximately 1 ton/h « A total

| 1
holding ca y of 1CO m3 will be requirzd for the granulate to enzure a ‘

pac J q &

!

sufficient quantity for about three days. |

[ i

i |

The filling silos arranged above ¢ach press have & holding canacity »f

- ! i
»2<mé~and~are equipped-wiin monitors,-signalling. the maximum and minimun filling

}

lleveT. i

i |

| I {

O H N R |



The precsing plant

In order to achieve a nat output of 2,000 m“ of tiles per day, a larger '
gross ouipui uas to be planned taking into account inevitsble losses vhich are

1
!
|
I
|
ragsumed Lo bed
|
t

Scraps from glost firing 3%
Serars from biscuit firing 5%
Scraps from pressing &%

As the subdivision of the assortment is still uncertain, it is tentativoly
based, in order to determine the size of the pressing plant, on a tile sizc of
150 x 150 x 6 mm. On the basis of 16 n/workm day, the f‘o‘lowmg grosg outrut
:ca.rl be calculated: 2,000 n /day x 1,03 x 1.05 x 1.068 = 2,240 = /day.

A fvlly hydraulic high—efficiency tile press is plaaned, which can reach a
. i $

‘maximum operating speed of 27 strokes/minute. In praciice, it runs a% sveeds

betwean 18-24 strokes/minute according to the size of tiles %o be pressed and

the properties of the granulate.

The calculated output per shif% is based on a tile size of 150 x 130 x & mn,
v S e + / “
the use of a 4-—fold die and an average operation speed orf A giroxzs/minuie.
&

i
!
. punch cleaning, rests during work and cleaning of the machines the empirical

-

Takinz intc accouni downtime for maintenance work, die exchange, recpairs,

;factor 1o determine the practical output per shift will he O0.7; thevefcre, tine

“4+heoretical output per shift will be multiplied by 0.7.

The number of przcse3d required is deduced from the following calculation:

| trokes/mini A 0 minutes - 2 /-
20 strokes/minate ¥ 4 x 80 minutes x 16 h < 0. 1,220 ﬁlé/l*.') I

44 tilo@/mi'- L=

Numher of press: 0 m°/da;
‘ Number of presses = 34 Ly:
‘ ] ne 1o

1.6 presaes

._l

m

nowever, a third press would be required Tor producing differeni sized t

It is planned to have, automztic fettling ancd stacking machines. The
‘ stacks of tiles are then set manually on the kiln cars of the biscuit firiag

 kiln, i

; For the extraction of dust from the body preparaticn depariment, the group

' of silos and the area of ihe presses, there should bs a chamver filter dust

[
'

. exhausting plant.

Thera is a formation of dust in the following places:s . e

—

Weighing plant, box feeder and crusher

; Belt system between weighing plan® and ball mills respectively aud the
dissolving blungers



o

I,
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Belt syétc;n LLtW;LII tmrab c-i.ry.er"anﬁ group of éilos i‘or-. the g':*ar;ula."'c'e T
Group of silos for the granulate

Belt mystem to the presses

Pressing plant with fettling station

i Glazing department i

‘The total voluwme of dust laden air will be approximately 490 m3/minute and the

" fully automatic filtering plant will be equipped with a cleaning system.

iGla.ze yreparation department

Approximately 1.0 kg of dry glaze is reguired for 1 m2 of tiles and the
fquantity of glaze to be prepared daily is as follows: 2,000 mz/day x 1.03 x
;1.0 }s'.g/irn2 = 2,060 kg/da,,y. Given a grinding period of two days, the holding
Tcapacity of the nills amounts to: 2,060 kg/day x 2 days = 4,120 kg. Thevcfore,

-the following are required:

4‘ 2 ball mills for a charge of 1,200 kg each 2,400 kg
| 2 ball mills for a charge of 5950 kg each 1,100 kg

2 ball mills fer a chargs of ~ 250 kg each 70 kg
Totel holdins capaciiy _ 4,2% kg

The equipment also consists of slirrers, sieves, water metering devices

ete, of sufficient capacity.

" (lazing and decoration

There will be two lines for the glazing of the avproximate da2ily pro-

: . - 2 .. . . .
duction of 2,060 m© tiles, with space reserved for a third line.

Apart from the usual standard equipment for decorating the iiles, 1haero |
will be two high—efficiency automatic zilk-screen printing machines on ocne of
the two glazing lines., It will therefore be possitle to decorate about 50%%
of the output. ™he practical working capacity of a glazing and deccrating

line is about 80-100 +iles/minute.

The collection of glazed and decorated tiles from the conveyor belt and

the filling of the setting-racks in the kiln for firing will be manual opereiiois,
If desired, there can also be iastalled, according to the construction of the

setting-racks (firm or movable), automatic transfer devices for the filling

e g e —— e

machineg. i
( i \
i
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The proposed kiln plant (m(‘luum? dryar) consists ofs |

Kiln plant

(a) 1 tunnel dryer |

(b) 1 biscuit--firing tunnel kiln;

(c) 1 glest ’11‘ng tunnel kila.
|
(a) Tunnel drycr: :
length
transit time
drying capacity
(b) Biscuit-firing tunnel kilng
leagth ’
transit time

firing temperature waximmn
‘ firing capacity

i (c) Glost-fi
length
iransit wiwe
firing temperature
5 firing capacity

riag tunmel kilns

The amourt to be paid for the dryer

structural parts have to be imporied and

LIt is strongly sreccumnended that
]
The heating of the kil

+ firing
il0,000 keal/k3. !

!

' Sorting and racking

The tiles are taken manually outl or

standing close to the soriing plant,
qualitics and stades by hanc.

beli is arrangsd ‘o ferm a circuit, b

pressure. In the case of automatic plant

.

gelection,

Ag soon as the certen i3 Tilled,

[

productQ.

s

Yoy o fovilift truck. - oo
' i

thes> i3

ns and the davyer wiil take place

and ars
Tvo scrting vlants are plonned,

th sortine

sorting can be regulated cxactly so that

t ig loaded manually onto a conveydr

belt that runs underneath the sorting velt towarde the

Oue pcrsan ‘ctands ot the oni of each conveyor pelt

— —— o —

P e LN

48 m :
50 h, ‘

"1,5% a° tiles per 24 hours

48 m
0 h
y150 C,

,90 m© tiles per 24 hours

48 m

1354 h
1,050"Cy maxirun 1,150°C
1,520 m€ {iles pur 24 hcur:

and *he kilns dopends largely on which
which could bz prosured in Zyprus.

ves be clarified.

by meang of 2ile-

devicas using & light fuel oil with @ net calorifiz valuwe ~f about

tre setting-racks, with lne din sare
clagsified iato the differenty

As the seriing
iemtion

plants will allow clasgil o

of the tiles into gualitics and colour shades while 4he speed of chargirng and

the operatcrs are noi under zima

s, such pressure often leads iu faulty

gtore for finiched

. sloszs the

cartons and stack:s them onto pallets which are then truns;ortcd inic inn ctore

-t



sequence of operationsz,

]
-1 -
e e AN - i -
e e . - . - U e NN
It is p] nnc] +0 have .,.uitlcu-nu itloox space for the storage of abont K
]
2 s
100,000 n” salable wares. i
{
|
. | ' *
B. Equipment gpooificationg |
| |
. The equipment required is listed below in scclicns corresponding bo the
i

+

Raw matecrinls siore, pre—crushing and compnsifi.n oi the balch

1 road vehiecle balance for the weight control of body and glaze raw ;
nateriais delivered to the plant
| .
3 gteeply-inclincd convayor beltes 1 for Teeding 1he stonz-crusher roller
mill with uncrushed hard material and biscuit scrape; 1 Tor Lhe trancpert
of the pre-crushed hard materials and biscuit scraps to the storige : -
boxes; l fer the reception of the weighed raw rzterials and their tranz-
port onio the distriosuting belt ,

1 stone=crusher roller will for pI‘C—f‘l 1whing minsral and coreinic raw mo-—
teriale, for insiaace, felispar, lolomite etcy, and for bisecult scrars ‘
2 hydvoulic shoval-leaders, diescl-driven for the trensport of the rews
materials from the boxes to the box feeder which serves Jor ths compo-
givacir of the batch

'
i
1

1 properiioning tox feeder for +he composition of the batch and for the
proportioned chairging onto a telt 3ystem :
| :
1 clay-shreader for the coarse o*‘usnmg of gofi teo medium~hard clays and

goft to medium~harl stiones having cl:zavage [laues :
i ;

1 weighings wnit with compression receiver for the box feeder, with an
additional head-piece !
! :
1 »lactric weighinge contrel with digital compensator, digital get value,
actual value comparing unii in a casmsette storare, as well a3 an olectric

large~figure indicator installed in the raw mater:l oteck
. ! : e o ae |
1 clectrically movable and revarsible irough~type conviyor belt for “ue
distritution o the rau materials onto crozs belits i

|
1
1
'
.

l
2 rovergible trough-type c'ovwnvor'I velts for the distribution of ihe raw
materials iato the wet—mundme ball .1ils or the dissolving Llunzers
| |
3 proximity switches for the exact pesitioning of the wheeled group of

' conveyor belts and for feeding the ball mills and the dissolving blungery
. wee= 1 switchboari for the conirol of the belt sys... I'rou the box feeder to

the ball mills and dissolving blungers

e e e - Lo o o
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Preparation of slip i

T T VEXT

s e . b, : .
3 wel-grinding ball mills for ceramic raw materials; charge of matcrial |
to be ground, depending on the ddmixture of water and grinidiag wesie,

2>

will be about 6,500 kg, includinig the necessary slow-speed drives, i

complete switch cabinets, silex'linings and flini pebbles

1 fully-automat.c, 2-stage ccmpre%sor plant, including the compressed
air-lire from ithe central compressor staticn to the ball mills in the
slip preparation section, for the supply of compressed air inside the
body and glaze preparation plant and on the glaze lines

|

§
. - | N
1 automatic water meter NW 50 (including strainer) for the cxact charging
of the ball mills and dissolving blungers with the water necessary for:
the corresponding specific weight of slip
!
|
1 vater supply line from the local water supply system io the ball mills!
and screw blungers inside the slip preparation section '
!
1 compression line fcr slip from the ball mills to the screw blungers
including all fittings and hose accessories

4

3 screw blungers with pole—changing moior as dissolver, zgitator ani
=] 1
stirrer for dissolving clays ani kaolins, as well as for the subzequen

mixing with slip coming from the ball mills
t

S e

|
ad justable slip conveying pumps'with variadls specd gear for the con-
voyance of ithe mixed slip from the scraw bluagers to ihe final soreening
station. The pump capaciiy should be adjustable from 1.5-1% w”/h of
vater under no pressurc E '
1 stone catcher installed in%o the sucticn line in front of “hs slip
conveying pumps for separating the coarse particles inside the slip

n

'
i

|

2 high—efficiency vibrating sieves with automatic discharge of the coarse
residue for the final screening of the ready slip: |
fine screen | 0.10 mm !
density of slip (assumed) 1.6 kg/litre |

3

screening capacity 2m /h

2 sets of permanent-magnetic filter inserts consisting of four permanent-
magnetic lattice inserts and gn' 2luminium funnel |

!

i

!

2 body distribulors atiached to the vibrating sieves for the wnifeorm
distribution of slip over the tptal sieve width
|

1 sucticn line from the screw blu#gors to the glip conveyor pumps {

1 pressure line for the conveyance of slip from the feed pumpc io the
final screening station
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Potable auJ washing water (md suter lincg inszide the 11 r,rm,,,y., Pon !
|
rection | |
| |
. I
. iSLpr-u.y dryer, £iloz and othor accessories i
: . L i R R .
2 slow-running clectric S't.n.x'rers,ieflch 30 m™ in volume, for agitating ;
. the ready and screencd slip i i
! . , |
1 noszle—type spray=irying plant specially designed for wall tile bodys
{ . .
i Water ~vaporating capacity, €00 kg/h
Output capacity of dried material with a vesidual moisture content
|
of 6%, 1,100 kg/h
Water content of ihe slip is assumed to be 40% l
Residual moisture content of the dried material, adjustable vp to &7
/
Average conzumption of light oil, 76 kg/n s

Average consumptien of electric power, 20 kW

Hot air temperature, dr')e\num.v on water content of slip and on desired
o . hi 2 A F\O
residaal moisture content, OO 500°C

gte an temperature, depending on residual moisiure content,
70°-110°¢

! Al) parts trat come irtc contact with liquid and dried reterial are
made of stainless stezl, have nozzle atomization uging the fovatair
princinle and are vr"uppf'd for scunter-current [iow, recovery of
dust a2nd direci heating by means of light cil

{

[

high-pressure diagphragm pump

1 supporting frame-work for the drying tower
. ' i
latforms, ladders, layers for gretes, railings ete.

|
1 waste air chimey of cpecial stainless gieel
I

Refractory matcrial for the horizcntal combustion chamber

l

0il pipe line Zrom the day-conikiner to the burer plant of the spray
dryer

1 suction line from tne slip storage tanks to the high-pressure diaphrag
pwrps

-g:i B

high-pressura diaphragm pump aal rezserve unit for the spray~-dryer
a

(o)

1 change-over double filter to be installed into ihe clip suction linez

'
1
|
!
!
i
I
tings

|
: ) Hashing-water linee inside the sproy-drying plant, including all fit ,
{
L .1 high—efficiancy vibrating smvn With automatic dis charge of tha residue,

for dry ceramic bodies |

i
H
!
'
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Pl
h‘tr"tW onary “tzou'fn-tvpo conveyor belt for the iransport of spray-uricu

granulate into the buckel clevator ,

rubber-belt vertical bushet elevaior tor the tronsperl of bhe sprag - .
dried granulat: onto a distributicn belt

Q .
reversible trovgh=type conveyor btalt for the transport of the cpray- .

dried body granuiate inio the silo plant

group of silos for the stcrage of the spray-iried material
filling—-level limit switches for the indication of the maximunm and mini-
mum £illing level in the group of silos

£lat-slide silc closures arranged under the outleis of the granulate
storags silos as an emergency shui--off agent

manually actuated dosing closures flanged to the flat-slide silo closures

for the dosed fecding of spray-iricd material onts the subzequ uently

erranged conveyor beli

reversible trough-type conveyor belt for the distrivution of the svray- ‘
dried to 1 granulate into the silos of the presses

filling-level nroxinity switches for the indication of +he maxinuvn and
minitum €illing level in the press silos

silos arranged above the £illing silog of the nydraulic autowmdtis presses

£

<k
=3
T

central switching cabinet fer the conirsl of the spray dryer and
belt system and the signzl lamps of he filling leval limi{ zwite

e
(]
b
[1H]

Preasinz section and factory dedusting nlant

2

1

1

i e
i

-2 complete 4-cavity dies for tiles of 150 x 150 mm

L2

4

vy &

fully-hydraulic tile presses for ihe menufacuure of veramic vall znd
floor tiles and small and medivm-size mosaic tilec of 211 vgual zises

_autcmatic fettling and stacking machines for ceramis tiles ol all miges

cooling plaat for ;ally-hy'irauhc tile presses, witn & u,ooli"xt .capecity
of about 50,000 PCal/h, circulating cooling water at about & mszb eni
including the neccssary rotary pump, & corrosion-resistant waier ".a.:zl:
and all required fittings
!

central facto.y de—dusting plani Zor exhausting the dust in tho siip .
and glaze preparaticn plant, the pressing plant and withia {ine hett

system and the gronulate silos. The exhausiing capacity ig ahoui
500 n13/':nin\1te, however, withcui connecting lines rom the exhausiin
places +ic the faclory dust—exhausting plant; for Whis, detaidad wer
drawings will be supplied oy the supplier !

- - N - - . e e e e e e o
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piavform weighing wachine for weighing the components of ‘he rinze riw
naterials; aoximum loads l,GOO‘Pg; carrying capacity: 3,000 k.
plaiform weizhing machine for weighing ihe smalilesi consitutoents in the
glage preparation plant; raximun load: 100 %g; caryying capacitys B0 I

wot=grindiang boll mills, including silex 11n10gn and flint petbles, for
the w;* grinding of the glazec raw materialsz, Charge of afﬂrna‘ to be
ground, depending on admixture cf waler and grinding media, is about
1,200 kg f

wet-grinding ball mills, includirng silex linings and flini pohbles,

for the wel grinding of {the glaze raw materials. Charge of natarizl to
be ground, depending on admlxtu.u of water and grinding madia, is about
:\)0—6)0 L("

wet-grinding ball wrills, including silex linings and flint pebdles,

for the wet grinding of the glaze raw materials. Charge of material

%0 be ground, depending on admixture of water and grinding medis iz
about 250-300 kg :

conpressed=-air line from the central compressor zvation arransed in the
slip preparation plant to the wet-grinding vall mills in the zlaze

preparation section

automatic water meter NW 32, for the proportioned filling of the glaze
wet-grinding tail mills with the water required for each speci®i.
weight of slip

scraper NW 32 installed in front of the automatic water mzter

water supply line from the local water surply sysiem to the glaze mills
inside ihe glaze preparation plant

1,

alip pressure line {rom the ball mills to the glazc storage tanks,

including all fitvings and hose fittings

-

slow-running electric stirrers for the storage of the ready_zlare 8lin,

euitable for useful tank volumes of up tc aprroximately 4 m°

| !
| :

alow-running clectric stirrers for the storage of the ready glaze alip,

suitable for useful tank volumes of up tc approximately 1.3 m”

l i
slow-running electric stirrers for the storage of the raady glaze slip,
suitable for useful vank volumes of up to a maximun of 9.5 -

|
rust-ovroof outlet cocke, flanged to the corresponding glaze storase Lank

'

A\

!
high~eflicicrncy vjbrating sieves (fine sieve, 0.1 mm) {op liquid
ceramic bedics and glazes, screening capacity at appzoxzmatelv 1 n” 4
(specific weight of slip: arp“oxlmatc’y 1.6-1.3 “p,x1t;., ,




-

|
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3 scts of permanent-masnetic filter inserts consiating of two pnrmaacntj
magmetic latlice inserts and an; aluminium funnel |
: l :
3 body distributors aittached to the vibraiing sieves tor the uniforn
distribution of the slip over ilie entire sureening area 1
' l
4 wheeled glaze tubs for the transport of the ready glaze slip from the
gtorage tanks io the corresponding glaze lines, including the recessary
roetary pump; useful volume of tank: aboul 300 litres ‘
1
! i
3
1 wel—grinding ball mill for the preparation of the pastes for ailk-screen
printing, charge of material to be grecund, depending on admixture of
water and grinding media, is approximately 100 kg, including the necassgury
stecatite lining and steatite grinding balis i
|

l
1 wet—grinding ball mill for the prevaration of the silkescraca rastes,
charge of material to be ground, depending o»n admixturr of waier and ] —
grinding media, is approximately 40 kgy including the necessary sieasite
lining and thz steatite grinding balls ;
|

)

Potable and washing water and water lines from the local water supply

2

systen inside the eniire glaze preparation plant ‘ :
g P P _

i
Glazing anl decoraticn i
I

|
3
¢ automatic glazing lines for the aviomatiz glazing and decorating of wall

and floor tiles according to sizes still to be determined. Caracity.
with tiles of 150 2150 mm, 100-13C tiles/minube. The capacity cf ine
glazing linea depende on the ‘hickess and cneracteiistios of tha Elaze,
the porogity of the piscuit-fired product, and on the silk-scrcen ieco=
ration. Overall lei.gth of one line is approximately 79 m

2 automatic silk-3creen printing machines for the decoration of wall :les
of sizes still to be determined. Cagacity, with tilec of 150 x 150 om,
100-130 tiles/ﬁinute. The decorating machines are incerporated in*o
one of the two automatic glazing lines and inciude a screening cloth,
and a control for the fuily-automatic sequence of the programme .

| |
- . , Ls L. . . |
i ccoveycr belt for the automatic. transport of the biscuil scrane frem
the glazing linecs into collection bins i
L | | -
1l compresaed-air line from the central compressor station, placed in tha
8lip preparation plant, to the silk-screen printing machines installed
in the automatic glazing lines

i
: §
Kiln plant ' ;

! :
1 tuniel drier for drying the raw-sressed wall tiles. Specficaticons arol
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kiln car dinensicnes AR
, length 1,970 mn I
widlh of charge 750 mi
height of charge 1,000 rm ]
. volume of charge 1.45 m3 5
width of track 400 mm '
transit time 50 h,,
' drying capacity 1,5C 0% wall tiles par 24 ‘tours
| !
Insuvlating material of d1a'om1te, an oil=hyaraulic nush-ia machins with
accessories; air circulation ventilators with molors asd adjustable
vaneg; and devices to measure the temperature and residual ~oisours
contenl. , f ‘
! i
' |
1 biscuit—-firing tunnel kila for the bizcuit-firing of the dricd wail : ' ‘
tiles. Specifications are: i
! overall length of kiln ' 48 m
‘kiln car dimensionass 3 ' ~
length | 1,970 mm
width of charge § 750 mn
height of charge 1,000 min

1048 :':13
400 om
SO
light oil
10,000 keal/ficz
1,1507°C, _maximun
90 m© wall tiles par 24 hours
|

volure of charge
width ¢f track
treansit tine
fuel required
net calorific value
firing temperature
' firing capacity

Refractory naterial consizting of bumer ivg, normal and profiled
bricks of silliranite, silica and diverse gualities of chamotte: iiint—
weight refractory bricks; diatcemite insulatuxb material; tracra Zor

the kilnj a bumer plant consisting of 18 oil burmers witih delivary
pumps, and all nscessary fittings; an o2il-hydravlic push-in machine:
ventilators and molors: end a comolate measuring end regulating plant,
including the temperature huperf‘31on vlant,

! 1 glost-firing vwxnel kiln for the glost-Tiriag c¢f the tiacuit-Tired wa
tiles. Specifications aro! ‘ i
overall length of kiln 1 48 m |
kilu car dirensions: i
! length 1,970 mm
wiath of charge 750 mm
heignt of charge 1,000 rm
volume of charge © 1.48 @3
width of track 400 i
“raneit time ©, 18.4 h
. fuel required «light oil
net calorific value 10,000 kcal /kg
riring tempcrature (approximatsly) 1,0%0°¢C ‘
. r— - - "”““(maximum)r"““"-"~l,150002' T e i
firing capacity 1,520 m® wall tiles per 24 bours

| SO,
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Refractory materiel consisting ggﬁburner tips, normal and vrofilaid et
bricks of sillimanite, silica aad diverse gqualities of chanotte, licht-
weight refractory bLricks; diatomite irsulating materialy tracks for the
kiln; a burner plaut consisting of 19 0il berners with delivery rnuins
and circulation pumps, and all necescary fittings; on oil-hydraulic sush-
in machine; ventilators and motors; a complete measuring and regulaling
plant including {ihe temperature; supvervision plant, i .
| |
Structural parts for 150 kilr cars for tne eatire kiln planl consicling
ofs i é
300 vheel sets for 150 kiln-car frames including ball bearings;
150 kiln=-car linings consisting of a refractory tamping compcund,
light-weight refractory bricks and insulating bricks. [
|

Sorting and packing { | |

| ;

2 lines for the manual sorting and packing of tiles by means of a rotary- -
belt srstem complete with all conveyor belts including a control pancl

1
2 gas~powered forklift {rucks for the transport of the packed tiles from
the packirig machines into the store for finished ware, as well aa for
the delivery dopartment and vepairs within the factiory ‘ .
+

+

3pare parts and w2aring parts (for an operating peried cof from cne to two years)
| ,
Recommendations for spare and wearing parts, which have nct yot teen
cpecified, will be made according to experience, ! .
i

i
C. Requirements for raw materials stc.

|
Raw materials p
!

According to their suitability, irdigenous raw materials (bentonitic,
halloysitic and kaolinitic clays, grancphyres, trondhjemitee, quartz) will te
used for the coempesition of the body whercas the rauw materials (chiaa cley, '

| ball clay, frits, stains etc.) for the?composition cf the glazes will bhe 1ni-

I

' |

ported because they do not cccur in Cybrus. |
[

The printing colours, printing me?ia and other materials used in soreen |

printing to decorate the tiles will also have to be imporied.

!

The approximate consumpticn of ray materials for the planned production !

of 500,000 m2/annum will ba: |
|
[

Preparation cf the body 33 tons/day ’
Preparation of the giazea 3 tons/day
| . Decoration of the tiles 0.1 tons/day .

|
!
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l Fuel !
1 H
: 1)

For the heating of the spray dryer, the tunnecl dryer and the two %ilng,

l'a lignt farl oil of approximately 10,000 J:.'ca.l/kg ael caltorific value will ba
t

cempioyed. The required quantity will 'Pe avproximately 5,000 kg,/d.ay.

. | Power

The clectric-power consumpiion of alterating curreat or three-phase
current will be about 6,500 kilh/workin

v T

day.

Waler consumption

The water consumption will be approximately 30 m3/'day. l

Transportation requirements

-

The rzw iaterials for body, glaze and decoration as well as the fuel oil.
will be delivered to the factory by truck from the mines, airpoits, ports or
refinerics. It can be assumed that these vehicles vill De owned by the m'i.r.es;
forwarding azencies and refinerieg, Tilel‘efore, the purchasa of vehicles for

the delivery of tiles to the curtcorers should be taxen into considerzvion.

i
D. Plant layosut, bids, orders and scheduls of constrvction

Plant lavout
The building area would be 192 m long and 44 m wide and would be annroxs.
mately subdivided as followss i
Manufacturing plant 5,850 m
haw material stcre ! 1,500 m
Storage of finished products : 1,150 o
Total covered space : 1500 m”

!

!
Therefore, the size of the 3ite should be a minimum of 25,000 m2, and ashould
be 40,000 »“ in case production doublet.
|

i

N PN
e e )

Bids

Taking into consideration tha datf. given in this feasibility study, it

would appear reasonable to expect tender documents to be prepared and bids t,o':
be made within four mcnths, ' |

I
|
. Orders |

The terms and conditionc of the contract should comprise:
o e e O T U R By

Ordering and conditions of delivery
Price and conditicne of payment’
Rezervation of rights of «3wnemhip

L e cm—— e m s eae e s . U [P,
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Dates of delivery

Diapaich and transfer of risk
Ercciion of the plant
Regpoasibilily for defects
Withdrawal of ithc customer
Withdrawal of the supplier
Competent couri

from!
from|

exceed four months.

Schedule of construction

(time in months):

vater and power connections; eve

Commissioning of the plant

|

!
1

E. Managcme:

equipment, kilns 2tc. can, tc a certain eitent, take place

in 3zlivery

the contract
the contract

Any other arrangements t0 be agsreed upon

Drafting of the consiruction drawings
Ercction of buildings; construction of rozds; installation of

ction of o0il stcrage tanks

Installation of machinery and cquipnent, ereciion of kilnas etc.

Potal

schedule can te shortened by from four tc six monthe.

%+ and labtour

i
Prospective owners |
i

i

ma jor importers of tiles., l

Because the crection of the buildings and the installation cf machinery,

It is expected that the Cyprus Develovment Bank in Nicosia will sponzor

this project on behalf of the Cyprus Government with the participation of ~hs

R ._..-.i FEXT

! !
The time limit to carry out the placing of the order (including the cvaluaiion
i

of bids reccived and the confirmation of the order by the: supplier) shcould not

!
|
!
I
’

An approximate schedule of conetr\:*.ction for the plani could be ax Tollows

i
o
|
i

)
i
i

i

simultaneously, the!

¥
1
|
'
b

Staff
The staff requircments are as follows:
ANt are tecnricsal Number of m SR
£, pergonsg £C//ennun  £C fennur |
i. Managerent and technical staff
General manager | 1 5,000 5,000
Production manager | 1 1,000 3,000
Sales manager 1 3,C00 2,000
Salesmen 2 1,500 3.000
Agcountant, 1 2,200 2,200
Bookkkesper 1 1,500 1,%0
Desiimer 1 1,500 1.560
Lakoratory technicieng 2 1,500 3,000
- Clerk/typiste—— ol e e 600 2,400
Subiotal 14 26,900



- -:_:11_-- 1o

] Na'nb« X 01 T T “él't:('l
persons £C/annun 56/
2. Labour I
Supervisors | A 2,000 8,000
Skilled workers, uale ! 18 1,000 78,000
Skilled workers, fcmale | 24 430 19,920
Semi~srilled workers, mald 3 83 2,490
‘Unskilled workers, male 17 630 10,710
Maintenance workers ! 4 1,000 4,000
Guards J 4 500 24900
Subtotal 134 125,520
Management and technical .ataff' 14 24,900
labour : 134 125, 520 | ‘
Total staff requirements : ’
(salaries and vages) 148 150,420 {

'
1
) .

F. Coat estimates

Land and buildines i
|

! 2 '

The requirements for buildings are 10,000 m“ hroken down as follows: ' .
Production hall 5,850 g
Raw materials stcre 1,500 .

Finished goods store 1,150 8, 500 ; |
Offices 500 |
Workshop and laboratory ; 500
Canteen etc, Q0 1,700
o]
Total covered area ! 10,000 m©

Tre cost per square metre of cove%ed area for factory buildinga is .
£C 18.00; thus the cost of the tuildings is estimated ab 10,000 n2y g0 18 o |
£ 180,000. Mor these buildinga the réquired land area is 2%,000 m2, or apriroxi-
mately 19.3 donums. Allowing for i‘t.tufe expansion, about 30 denums (38,800 ~'2)
of land are required. This area is +o be rented as an irdusirial estate; the
land necessary for the extractions of raw material is estimated at about 3
£C 20,000.

Plant and equipment

The approximate cost of machineryi

and eguipment i3 broken down as foilows:

.o i
Machinery and equipment specified in section B above 803, 500 I
Equipment for laboratory and workshop 50,000 !
Shovel lcaders ana forklift trucks 29,900 ;

I

378, 5¢0,




Seaworthy racking

Total cost of thz project

ﬂnd t'h.& -dlllb Se

the twelfth production year.

ag.

1
i
|
|

|

Finaanecial plan

64 ) 6()6“ o ' TENT

Freight 64,660 '
129,200 :

Metallic constructions, platferms, siles etc. |
(150,000 kg at £C 0.200) 30,000
i ST RS

installaticn expenses, electricily and 1,03",’,(};1):;;"
telephone connexions >tc. (approximately 10%) L A03,7170
Cost of plant and cquipment | 1,141,470
Plus a contingency fund | 58,530
Estimated total cost of pla.n‘t} and equipment -1-,'»\’35:0._0:

|

The fixed assets amount.io £C _,400 000 of which £C 1,200G,C00 represenis!
the total cost of plant and equipment a.nd £C 200,000, the total cost of land

|

|
!
i

|

I
|
i
|
|
|
|
.'

|

Table 4 gives the working capital!reguired arnually for the third +hy O A
(&3 -2 - s

|
|

Table 4. Working cé.pital calculations
Jegrey ~ 3"“1‘)
Year 3 4 5 6 ' (car ranvir)
Production (m?) 250,000 300,000 150,000 400,000 450,000 500,000
| £c =
Salaries and wages , !
(2 mon+hs) 25,006 25,000 , 25,000 25,000 25,000 25,000 l
Glazes and stains ' ; o :
(4 montins) 27,000 32,000 | 37,000 42,00 47,000 55,00 '
Fuel (3 weeks) 3,600 3,700 | 3,800  3,%C 4,000 4,100
Packing {3 menihe) 5,250 7,500 8,750 10,000 11,280 12,560
Administration and ; !
sales 6,000 7,200 8,400 9,50 20,800 12,000 l
18tock of finished I
goods (about 2.5 l |
months) 82,15 89,600 . 97,050 104,500 111,950 1.3.400 |
!
Total working |
capital 150,000 165,000 E].E’O,OO{) 195,000 210,0C0 225,000

¥ |
Funding-— ——

|

I
Funding will coneist of aa ekaity of approximately 40% of the fixcd wmm*{,'

!

| ad werking capital given above, with fhe' reneiaing 60? in loz ne.
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Calculations are basced on fir uw‘* derd

are on the low side.

the 1ables and calculations will not be tco for from reality.
|

Operational forcoasts (l\*')f‘w atitit /)

Of COU-L f"b-lao“; are ”"‘A.‘-‘Y"‘11

|
i

on the h'.gh gide, whorecaz those for sales

&V

ved from experience.

Katimatbes

rrices

Therefeore, it can bhe agsured that the figures given in '
| ‘

Altogetihor, 14

A sensitivity analysis follows the tables.

Table &, Opma*mf: costs

. can be said ihai the planned venture will be viable and profitak

h)
'J.C .

{ Yea ry

l

l

|

3 4 5 6 7 £l
_Production (m) 250,000 300,000 350,000  £00,000 450,000 500,00
Rent oa lani 3,000 3,000 3,000 LU 3,000 3,000 3,000
 Clays ete. 1,300 1,300 1,800 £,000 2,200 4,500
‘Salaries and wages 150,000 150,300 150,000 150,000 153,000  1%0,0CC
' Blactricity 20,000 22,500 25,000  27,%0CG 10,000 32,00
| Fuel 63,000 62,700 56,200 68,100 29,200 71,500
Glazes and stains 80,000 96,000 112,000 128,000 144,000 170,200
;Watcr 1,200 1,200 1,200 1,200 1,200 1,200
| Spare parts 25,000 25,000 25,000  25,00C 25,000 25,000
' Packing 25,000 30,000 35,000 40,060  45,00C 50,000
. Adninistration f E
expenses ¢/ 7,400 7,900 8,400 8,500 9,400 9,960
eiling costad 18,400 39,700 21,000 22,200 23,500 2,800
Total expenditure 394,300 421,500 448,800 175,900 563,300 530,500
Revenue 500,000 600,006 700,600  £0C,000 900,000 1,600,000

i
|5
!
|
|
|
|
5
!

2 e

First two years

300 mlls/ton (as3umed CO'IS’Lm‘['J+ on 17 kg/m of tile).

of operation are non-pr 0d1 ctﬁ'vﬁ

C 2"3 on total of other costs bgfure interest anu depreciation.

l&l

5% on total of other cosis before interest

and depreciation.

i
i
i
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i ‘ 108, Titoroat
Year - i Loean Outif?ndlng Interest  rovoy- P*‘?
Oan - duings
} went s T
! the yooo
i\'g st v e v
1 - - - : -
2 Bnd of lst half 730,000 ?— - - -
Bnd of 2nd half 135,100 963,100 35,100 - 34,100
3 BEnd of 1lst half 965,100 96%,100 43,420 - q7 2cn.
End of 2nd half ST 965,100 43,430 - ‘b,u(Oﬁ
[} i
4 BEnd of 1lsi hal? 965, 100 43,430 - 56 86 1
Bnd of 2nd half 965,100 23,430 _ &€, 860
§ End of let half 965,100 43,430 68,25 . oo
End of 214 half 916, 850 41,620 48,250 -”-""->‘-’i
6 Bad of 1zt half 868, 500" 39,100 48,270 i '
7 BEnd of laf halr 772,100 34,740 18,250 . .o
BErd ¢f 2nd half 723,850 32,560 43,250 2
. I
& Bnd of 1lst half 675, 600 30,4C0 18,250 e €30
nd of M half 627, 3%0 28,220 A8, 250 cre
9 BEad of 1lst half 579, 100 26,060 18, 250 o 270
End of 2id half 530, 850 23,390 48,20 EARES
10 End of ist half 482,600 21,720 48, 250 .
End of 2nd half 434'350 19,550 48, 230 41,27
1 Erd of lst half 386, 100 17,370 46,250
End of 2nd half 337,85 15, 200 28,050 22!
}2 End of lst half 289, 00 13,030 48,2 y £
| End of 2nd half 241,250 10,860 43,280 2H
i ) I
}3 End of ist half 193,:00 5,690 48, 2%0 14 p1g |
@nd of 2nd half 144'350 6,520 48, 250 ),_,\I
L}. nd 5 1st half 93,800 1,330 *8,252
End of 2nd half 18, 330 2,180 48,350 T
Table 7. Physical depreciation '

i

|
Original Deprectation

- Anmual dz-reciadion

Froruction year

. . -
. laens
2L

ralue in

value ’ rete — ;

(ﬁ? i (%) 1= £: 10 yzurn

chinery (group 4) 116, 350 20 23,276 - -

achinery (group B) 464,300 10 46,430 46,430 -
Machinery (zroup C) 115,950 6.67 7,730 7,730 38.6%0
iachinery {group D) 444,400 5 22,220 22,7220 N2z, 200"
‘ i —‘H:."ﬂ- - .m’wo. ...__-.___.._r...._-.._.__. e e T — e —— e i - ..1 ‘:\’)“\’)“’;}9
Buildings 180,000 4 7,20 7,200 108,000

Preliminarics 9,000 2 11,800 - -
l ........ Qotal _ __ _ 1 400,000 i 1.181 Z’SO c":.": 5{,0 158 R
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Sensiiivity analysis | =UTEXT

“

The various elements that constitute the cash flow (table 9) are ag rollc

7.3 0
‘o e

Q = Quantity of production P = Packing cogtis

S = Selling price per m2 CL = Clays etc.

CE = Capital expenditure R = Rent on land

I = Interest on loan W = Wages aad salaries

LR = Loan repayment WA = Water

D = Depreciation SP = Spare paris

E = BElectricity costs AD = Administration expences
F = Fuel costs SC = Selling cosats

G = Glazes and stains

Thus, the surplus (line C of table 8) ls given by: . $ov
Surplus = § x Q ~ (B+F+G+P+CL+R+W+WA+SP+AD4+SC) - I - LR

Market

If the expected level of production and sales changes by an amoint dQ

then the surpius will change by an amoﬁnt aqual to
da (surplus) = Sdq - (dE+dF+dG-!-dP-jt»dCL+dAD-!-dSC)dQ
e SdQ - 0.59 4Q
= 2dQ ~ 0.59dQ
w—1ofi-4Q
vhere the selling price S = £C 2/m2 and the factor £C C.59 per m2 iz derived

from the break-even chart (figure). 'I‘k]ms, if there is a cheage of produoti.ox!

‘
ke s ——————

——— e e

sales of 10% for expectel production of 300,000, 400,600 and 300,000 me, dg =~ TEM
becomes 30,000, 40,000 and 50,000 m2, Eand the corresponding changes of curpius
will be £C 42,300, £C 56,400 and £C 70;,500. This change ot surplus, cxpreszed
as a percentage of the original. surpluls, will be 55%, d41% and 224%. l

S8eliing price

For a variation of g2lling price !by an amownt dS the surplus will change'

P
¢ I

by an amount equel to d(surplus) = QdF.

!
PR S
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If the selling price changes by 1030, S = £C 0. D/m and fer levula cf
production of 300,000, 400,000 and )OO 000 m2 the change in surplus will Ge
£C 60,000, &£C 80,000 and £C 100,000, 1.e. 8%, 56% and 324 of +he original

surplus.

Cost - of materials

Glazes and stains., If there ic a change dG in the cost of glazes and

3

stains the change in surplus will be given bty d(surplus) = -3 ~(0.32 ¢). 1
If the cost of glazes changes by 10%, dG 0.032Q, and for lev:ls of producticn
300,000, 700,000 and 500,000 m< , this cha'lv'e will represent &G 9,00, £ 12 CQO
and £0 16,000 or 13%, 3% and 5% of the original surplus. E

l
|

i
. @ |

EBlectricity cost. TIf the electricity cost rises by 10%, the vrisze of the
annual electricity bill will be by 750 + 0.005Q and the lowe rering of surplug '
for the three levels of production 1111 be £C 2,2%0, £C 2,750 and £C 3,250 orj
3%, 2% and 1% r espectively, |

[

Fucl cost. I +ne f‘uci costs rise by 10%, the rise of the annual fuel '
cost will be 5,440 + 0.00344Q and the lowering of surplus for the three mvnls
of production will e £C 6,472, £C 6,816 and £C 7,160 or &%, 5% and 2.3%
reapectively. ’

Capital expenditure

For a change d(CE) of plant cost the chaage in surplus will be
d(surplus) = a(Lr) + a(1) |

= d(0.€0CE x o.*i + 2(0.60CE x 0.09 x 0.5) |

= 0.064(CE) + o.éz?a(CE)

EJQJRﬂLd(mﬂ““QT“-,_W“_w~

If the capital expenditure h:mgns by 104, a(cm) - £0 140,000 and the [ *"-*
change in surplus will be £C 12,180 or;l_‘).%, 8.5% and 3.9% for levels of
production of 360,000, 400,000 and 500';000 .m2 per year respactively.

|

T, PO - — i
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Table 10. Internal rate of retum

(- 17.28) |
Year Share capital. Surplus Factor :. - cig?izl Ni ::?2;:2:5 ’,
| reeresultant |
E do " 5C
1 500,000 - 1.000000 500,000 -
2 12?,000 - 0.853242 102,389 -
3 3,840 1 0.728022 2,756
4 16,600 | 0.621179 47,607
5 55,010 | 0.530016 29,156
6 136,580 | 0.452232 61,766
7 101,530 | 0.385863 39,177
8 314,370 | 0329235 102,502
9 323,0% | 0.280917 00,750 '
10 31,73 i 0.239690 79,512 |
11 298,8% | 0.:204514 61,115
12 240,410 | 0.174500 41,952
12 188,850%  0.174500 67,85 |
12 225,000%  0.174500 39,261
12 ~241,35%%"  0.174500 42,116
13 ~111,402%  0.148891 -16,587
Present value of return ’ . . 1.00 602,339 805,747 |
Present value of ahare capital 2.3i “Rad |
&/ Residual value of assets at ehd of 12-year period |
b/ Working capital in hand
¢/ Loan outstanding
4/ Taxes payable
-
i

TEXT
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. ‘ Pircaent, Preseai :
Production :Shziarl'e‘ Surplus | Factor value of 'vazliw“c.r.‘ |
year capital ! share o casii oy
: capit ¥ iaflows
¢ i - £0
1 500, 000 1,000 500,000 |
2 120,000 0.917 110,040 ?
3 3,840 | 0.842 3,233 |
4 76,640 0.772 59,166
5 55,010 | 0.70 9,497 |
6 136,580 i 0.6%0 88,777 i
(i 101,530 l 0.595 60,577 :
8 314,310 0.547 171,900 |
9 323,050 | o0.502 162,172 :
10 3,70 . 0.460 152,556
11 298,830 : 0.422 126,106
12 240,410 | 0.383 93,279
12 18,8502 0.388 150,87
12 225,0009/; - 0.388 £7,200 -
12 201,30 0.388 -93,644
13 11,002 0.355 39,542
'£c 610,040 1,062,644 |
Present value of retuin 1,062,644
Praseni value of share capital —=610,040
Net present value 452,504

+
a/ Discounted at 94, '
o/ R

g/ Working capital in hand,

lesidual value of asgsets at the end of l2-year pariod.

l

d/ loan outstanding.

e/ Taxes payable.
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J. Economu b“n"flt'l

Foreign exchange

Up 1il11 now, quality wall and flodr tiles have nct been produced in Cynruz
and 3till have to ba imported, therofo"e, the foreign exchange Zactor iz ef |
'grea.t importance. REven a low Droduohoﬂ, during the first foew yearas, will
'achieve cons1d9rablo savirgs of foreign oxchange. Witk full-scale production

(500,000 n /'mnwn) the figures (in £C) ’mll be as followss i

C‘Revanue 1,000,000

Less
Glazes and staing i 1€0,000 !
{
Fael § 71,600 g
Blectricity (50% cf total cost) ! 16,2%0 |
l i
Spare parts ; 25,000
Depreciation on machinary i 78,6%0 151 . 500 :
f -
Annual Torsign exchange savings (£C) _ 643,500 |
i i
Brployment, trade increase etc. :
1
t

The planned factory will employ about 150 employces, tschnicieng, =ns
ivorkers (of which about 30 wiil be female) which will also have considerable
impact on related professionals, and also stimulate artisan and srade busineusses

thereby increasing gove mment revenues.
l

{
A further contributicn, if and when fuil scale production is echieved ond
’ P

loan interest and repayment ars made, wih be an anticipated annual izx of p

]

|about £C 100,000. | . |
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TIT. RECOMMENDATIONS

S e e e e b e evem e e P

! :
If the Governnent of Cyprus dezides to go ahcad with the pronosed il
| ;
. a1d floor tiles projec’, the following UI‘-JI.DO/UDJDI" assiztance iz rocommondedd.

[l
!
. . : 4 - Y Y .
Yo Tesiing abroad of the ruyy materiall sanples (baletes I and 11) HCCOPRLng

to the agreement rcached with UNITO.

|
l
2. A second mission ef an approximate duration of four monihz during whieh
. . !
| the expert's duties would be: 1

(a) To cvaluate the results of the raw materials tegta carried cut ..?,bm'a:i;
(b) To prepare un engineeving re;bort for tre tiles plant; |
| (c) To draft the final formulati;on of the teader documents;

(4) To select loeal technical staff for the tiles plaat who would l:a..te-.".’
be trained partly by the expery and partly abroad; |

(e) To advise the Covermment on a ieng-range development, plar Tor the
; ceramic and structural clay indastry.
| | | '

3. Long=saerm fcllow-up mission of a total duration of 14 to 18 montins during

which the experi's duties would be as follows:

j Part 1 (2 months)

t
{
{
I
(8) To evaluatz the tenders received; |
(b) Tc assist with the ordering of machirery aai eguipment . from loacal
ead iaternatioaal firma.

i i

Part 2 (12 to 16 months) ’ .

{ (a) To traia local staff in ceramic tecknology, testing and lgzheratory
methods, and identification, diverzification and develooment of vroducis g

(b) To provide technical kmowliadge in the producticn of wzll and Tloo-
tiles, for example: |

(1) To compose ana test suitanls ceramic bodies Tor use in the map-
facturs of wall and floor iiles made of selected local raw
meterials; | |

i
(11) 10 compose and test, as far as facilities allow, ceraric plaues
ete, for wall and floor ‘tiles made of imported raw ratzrials;

(c) To assiat during the arection of the tiles plant and the installalion
of machinery and equipment in order to achicve-a guitable production line;

|
(4) Procurcment of Suitable laboratory equipment; |
1

| I

(e) Pellowship training. | !

e —— .
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Table 15, MNoisture lose

Yo, Saaple/no, Koulded towm. 40° 4o” 80° 108° °

1 T 1 wi, 64.3 50,3 49,0 48.1 47.8 47.9 4.2
X.C.t o 83 90 95 97 95 100

) z 8 2 wt, 64.3 50.8 49.4 48.7 48.4 .1 47.8
No.4 0 82 90 9 9 93 100

v 3 Ty 3 Wi, €5.2 52.9 51.6 50,8 50, % 50,3 50,0
} X 0 82 90 93 96 93 1€0

4 V1 v, 69,22 54.46 53,7 52,9 52,5 52,0 51,7
| K 0 .7} 88 9 9 7 100

5 nv 2 i, €5.5 52.83 51.35 £Cs32 £0,0 49.5 4.0
ne.g 0 b4 86 92 94 97 100

1 nv 3 ", 64.1 50,7 49.5% 8,8 4. 48,0 &1
M. 0.8 0 80 8é 91 94 9s 100

7 Y 4 i, 65.7 52.7 51.5 50,5 50,2 0.8 H
| WX 0 78 86 92 92 95 100

] 4 £ AL wi, 59.0 42,2 40,6 3.6 39.2 38,2 8.2
nes ¢ 8 es 9 95 b4 100

9 AW 1 wie 7103 56.3 550‘ 5408 54-3 :403 5309
) X ] . 86 9 95 97 L 1 100

10 PR 2 W, §2.1 46.5 45.6 TR 4.0 423 2.9
i | HX1 ) 80 8¢ 92 " 97 160
' 1" o ) ", $4.1 9 8.5 1.9 47,6 41,3 4.5
| AR 0 %9 9 7 97 132

12 m g Wi, €2.0 4.0 45.8 45,1 M43 44,5 " 4440
X. 0.8 0 83 » 93 9 97 100

193 )+ 331 . “.4 50,4 9,7 43,86 8.3 wde 47.6
| KX . as L] 9N 9P 97 170

14 onP:l ", 6.4 49.7 4.7 #H.1 4.8 41.5 41.2
| A% 0 8 91 9 a8 38 100

19 -AYCE 1 ", 65.4 52,12 51.4 50,6 50.4 50,9 4.4
WX 0 83 83 93 %4 7 160

1‘ AYCE 2 wt, ‘3.’ ”0, "om 4”0, “oo 47.7 ‘7-2
%.C.$ 0 (7] 90 9 9% 97 190

17 T 1 w, 5%.7 37.5 36,70 35.9 5.6 35.5 5.3
K 0 ] 92 56 57 97 00

18 207 1 ", 50,1 2.7 28,30 214 271 27.0 26,7
nc.$ 0 & 9 97 1] 99 100

19 s 1 i, 12.9 60.8 60,4 60,1 60,0 59.9 59,8
| HX 4 0 92 1 5] 97 99 9 100

Jotes MNoieture loss, as given in table t was calculated on the basis agreed upon with the vxperi. The uethod unad was
based on the asewsption that the noisture loet from the moulding etage to the rod being oven drisd as 200°7 represents 100§,
All samples were dried &t rocm trmperature for eignt daye, After cornencing the dryiug precedurs with the nae of the aven av
various temperaturee, eo.g. 40°C. 80%C otc, drying was carried out every 24 Lours for each of thoes temperaturee,
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Table 17, Porosity of samples

Piring temporaturss

Yo, Senple no.
1000°r; 1100°% 1200”¢
1 8 1 21 18 -
; 2 7 2 22 21 5
3 s 3 21 2 .
4 s A a4 20 12
p) av 2 17 15 -
6 nY ) 16 13 0
1 oy 4 17 135 1
: 0 v 3 9 K 6
§ 9 o - 23 20
10 P 2 2 2 20
11 no 3 18 16 - 0
12 o 4 9“ 13 1"
13 1l 2% 17 1)
14 car 1 20 18 18
15 "AYCE 1 3] 22 -
16 ATCR 2 17 1 -
17 WAP 1 9 1 2
18 -80r 1 5 3 6
| 19 s 1 ‘. 1 5









