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ABSTRACT 
I ! 

'Ih'.- loca] .ii.-j.udi';'. >t uro of clay-bast, à profuctr Jü ?ypruo, i:, at proa.a !., 

Limit'-J lo clay lai :Vo, (approximately 40 r;:il!ion pi. r aaiur:) aa 1 a ] trai. U J 

0,:!.¡iiii1,   of  pottery i^p.L    «an   tjloj. 

t ', iovc ni.Tcu';   01   Cyprus,   a  .-;:,t..Jy   w:tï uA.lortaiae '   of 

u-j?iin;; ;t.  local   iilec   indulti-/   !;•'.  .-ajppiy the  aro.aa/- .v: 

1 i oh- ••"!!     c f   a 

At.   ilio  r"C['.i<:.i 

po.an.hi.] it y of eoi. 

of do- ,---::\, ic  and ••>:1,OM   !.-J,I
,
('';1í¡,     The  s i JC-month  uro.->ei   ,rn.': 

ft-ta ufa ci. uro  of Gla'val 7'oli  a.uv Picor Ti lea"   (iS/CïT /'f^"/00ó)   of the  fa.Lfoa 

1» •• '-•. \ oj,u;   tt  Pooopraiao   t''1:;])}')  vas carried  ou"   frou loofoooo  >;7';,  i -! ¡'-'á/   "i;;'' 

•i..   < «pert   in  the  .vara, facturo   of ¿Ic.zicd.  tilea.     Tho  Unici a'o ai rao  In .''".¡a., òri 

,L 'VI '. 

C 

i;..,.,-l aor:eat Oí ranimât i on   (iWlDO)  was  the executing agency and  th.«  lia;)?   co 

luti.aj   was  *23,000. 

The ctudy irò in a1, o s that tho .:iarrufaeturc of a v.l. 

:, including" oy.a?;c;t vrai] and floor tiles, sanitary- 

:;: ; -,   ana that   the  s; rao : ur al   (e'&y  oricks:)   3ec:.oo 

rarr-o  o:   c<-r-.aoo   o, 

'are   an a t?bir~voarc , 

.oui à   oc   oaa o ; L v   "a~ 

'javv rnr:;-.-:nt   à'o-aiaì  to   concentrate   offerto,   for  th.- p T'ì .'.i-:!. 

"' 'C V     ) 

ho  manufacture  of placed  vaali  ar.à   fi.eor t: 

tho  d ca, o ort i c aaraeo   a;  rot   largo  sr.ou^t. to   support   such a  plant,   A 

tho  aarkets  of nei<;;:uhourin~ countries  shows  that part  of the  intended p ' a:' 

coul'l   co   exported. I 

The  oxeen '3  tasks  '..'«re   to eaaist  with  the eirtaLli srraent  of this tila-: 
a l 

and  to preparo a lor.i:-raap:o  plan  for th.3  dcvelopnoar,  cf the  co rar.: ics  and 

st rue tu-al   clay product-'  industry. 

He   .concluded thai,   such a. plant  would bo  viable snd  recommenceJ  that   : 

acoa ciance  be given by I'^'DO  in  order that   it  r.ay be est tbiif-jhod. 

. i or.. 
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INTRODUCTION 

! The local   manufacture of clay-based products  in Cyprus  is at  preconi 

i li rated to clay bricks (approximately 410 million per annum)  arid a limited 

i amount  of pottery and mosaic?  tilo3.       ; 

| At  the  roquent  of the Government  of Cyprus,  a  study  was undertaker,   of the 

¡possibility  of establishing a  local  tiles  industry to supply  the  ¿rowing needj 

! of domestic  and  export markets.     The  six-month project  »Establishment  of a 

Manufacture  of Glazed and ?loor Tilea«(l3/CYP/75/006)  of the United Nation 

Development Programe  (iNDP)   was  carried out  fro* 1'ccerber  1975  to May  l</(6 by 

;n export  in  the manufacture   of glazad tiles.    The  United Nations  Industrial 
; Development Organisation  fUNIl»)  was the  executing agency and the UNDP  contri- 

; Lition was $23,000. 

' The study indica cea that  the manufacture of a vide range of cerami c 

¡white-ware,   including glazed wall  and floor tiles,   sanitary-uare  and tao In-.-"¿re. 

; i g feasible  and that  the  atruotural  (clay bricks)   server  could be  ¿-really 

i expand 2d.    The  Covernrent  decided  to concentrate  efforts,   iov the  present,   on 

Une establishment of a plant   for the manufacture  of .jlaaed v;all  and floor tiles. 

! Although the domestic nark^   is not  large enough to  support  such a plant,  '•>. 

' sarvey of the rr.ai\<ets of neighbouring countries shows that  part  of the  intended 

production could be exported. ; 
i 

The expert's task was to assist with the establishment  cf this plant. 

Kia main duties were: ; 
1. Tc study available   information en local  ceramic raw material:-- and 

' detergine the reed for further investigation  of the quantity and quality of 

| the deposits in  oider to determine the technical  feasibility of a glazed tilos 

manufacture. I i 
' ! 

2. To plan and initiate the required raw-rr.aterials investigation to 

be carried out locally, as far as facilities permit, and abroad by a suitable 

laboratory, 

3. To assess the market for glazed wall and floor tiles ana determine 

a suitable size 1er the proposed production with a tentative description of 

the oroduct selection. 
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ï-f.=. J... 

'~ """ "    '" "  " """"F  -"" --•'•J¡:.M- 
4.    To prepare a feasibility study for the  proposed plant  incidimi'      ' 

! "       : 
descriptions of production technology, ' plant layout,  equipment  specifications, 

i 

manpower and raw material  requirements,   cost and profitability analysis o to. 
! 

3«    To draft the relevant tender documenta,   including terms and condition.-« 

of contract,  to be used as the basis for an international cal'   for tendera. 

6.    To advise on a loniç-runge development plan  for the ceramic and 

structural clay industry including, but not limited to,  the proposed til-: plant, 

and to assess the need for further UNIDO assistance.     - 

-v 

 I 
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't 
i.   i''ii\iMi:;:;3 

i -' •     Ray; na'ioi;i£-l£ 

i ! 1 Aval J ability I 

The  o-xperfc  tack vas 1c  plan ¿'Jid ini Líalo  inv.?:* ti rja-tion;:.  irr-o cara:-:!.'.; 

r\M.' '-¡ateríalo   Lo be  carried  out   locally,   aa  fur a.-   í':\r;i 1 il in :J peí mit "i^à,  a.ìd 

, abroad by a suitable  laboral0:7/ . 

1,'iih the iissiatanoj  cf the Department   of Geologic?.!  Survey i:i ííioojia, 

I !,ho  expc,'.-l  vijj.t^d.  several  er.tcrioivD  deposits and   ait-:-:«  of bon fccnitie,  hallo.yr 

UIM   illiiic  clays a;j  \;e±l a.=¡   »r-mophyi-cs,   trondhjo'-itcs aril colluvie?.. 

i The  i'o] 2 ?.:i j¿-; cauples v.\-;r»;   «electrd  for Wat in-7: ! 

AH 1 AM 2 PìR i TAR ? PAR - DR    1 

. ÙY: 2 KM 1 JN 2 : MS 1 :•:?- T ?stî :. 
'  ?V.:i 2 KAR 1 I-CAI! - I KAN 0 KAN -J KB    1 

i \fb 1 Vii 0 VL 
•-< 

VL 4 VL S 

' 7,v: I r/i;i 2 ZW 
1 

ITS i TS 2 ÏS 3 :sTv i •••rr»/ ;, 3TV 3 

¡STV '•+ SîV 5 Fffií i PAN 2 Pilli 3 FHi'ï 4 

; KL 1 CHP 1 AYC El AYC E 2 HAT i SOT i 

VAS 1 1 

01 ci; ai  i16 sample a 
! 

Local  facilities wore available to carry out the   following xastsi 

Chemical  aiialy^i." 

jieterr.rinatior  of ¡soluble   ¿¡aita (sulchatis.* and chloride:-";) 

Linear w-h^inJravVi: 
wet-dry (I05 G,   200CC),   dry-fired (l,C00°Cf   1F1C0CC,   l,S00oc) 

Moisture content at moulding stage 

Eohaviour during drying 

Water adsorption at:     1,000°C,  1,100°C,  1,200ÜC 

„..Plastic unit  «md  liquid limit ' 

Plasticity  index | • •. 
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These  teat?,   conducted   in Nicosia '(annexer: I ari;! Il),   did not  provide        • ' 

auff?.ciont  in forma t.i on  to  support a conclusion on production technology,   espe- 

cially the  suitability of  ihe  raw materials  for u.v¡a  as.:  body  components of well 

and floor xiles.    It was therefore decided, that the   following additional teats 

should be carried out abroad:                     ¡ i 
i 0             ,-                           ' 

Dilatometrie analysis - expansión coefficient  20 --l,C0CT'c and the. 
corresponding: diagrams.              | ! 

Differential thermal  analysis  results and corresponding diagrams. 

X-ray examination -- results and films. i 

Defloccvilation teats - (tripoli-phosphate,   sodium carbonaia,  sodiwr. 
silicate etc),   to  investigate  the suitability of the raw materials 
and testing body compositions   for tho preparation   of a dry pressing» 
powder through  slurry preparation and spray drying. ; 

pH-onalysis ¡ ; 
l I 

Bending strength - 105°C dry;   fired to 1,0C0°C,  1,1C0DC and 1.200°C   : 

i Results of tests I I 

i.:: i 

¡ Owing to budgetary difficulties,   it proved impossible to £:-:J¿ thcj 

Ireaults of tho above-mentioned tests in time to complete òhe  feasibility study 
i 

urgently needed by the Government  of CJ;n>r\:s.    Therefore, the  expert  T<::;~ i»~>:ed 

by UÎIIDû to base his view« of the suitability of the  rav materials,   for the 

time being,  only on tho results of the   local tasts. I 

These views are that the  following; rav; materials  sc err. to be auitacia  for 

use a3 body components of wall  and floor tiles: ¡ 

Clays:        STV 1 3TV 5 Rocks:        ZS 1 ' 

PUN 1 ?HN 4' Z2 2 ! 

! KR    1 AYC E2 m j 

CHP 1 MAH i PBL ! 
i i 

KAN  3¡ ¡ 

Thi3 selection of raw materials it provisional and will remain inoomni at$ 

until the results of the additional teste, to be carried out abroa.dt  aro at 

hand.    But  even at this 3tage,   it can  be said that  in all probability it will 

jbe possible to compose a ceramic body for wall and floor tilos using domestic 

rav? materials only. ! 
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However,   none   of   .ho   iriv-'i! li ¡»al ed  ; noi. jo.n J;:O   ini' T'ai erial o   r:'":vod  r.ui.taV 

Í i.-  '_••; -ovàc  £la:;c.v.   edovrin  tic,   maii\J.,y because  of   tii'.-   rodati*...',/   h i. •h   ir'in 

*••   .I,'!..      Y;"V.!0   '.:••!:;. e í   ': !'. "'    V.O li. .'i :':    1 j   l'ü'.i    a    ;"'"iJ.'   Ti —t. !'C .</U    Or   ;,•,' 1  I cv: ; P'h-brO-.;') 

'.•i.   ;;•  du.in :  firing ana   iva ì. e-..;   it   unfit   f:T'  ;.¡;;r   a;;  a. cO;::;;on:j,;   of  corani';: /;i.\i: 

in   part i.cular,   or of  f-ito,   aUiia;?  ote.   'It   vali,   therefore ,   bo  rvnridaiory  Lo 

irvp.-v'i   al L   rvaiorial   ufad   for- ¿¿•la.-.in.-v arid  decoraLing '..•.•¿11 ana  fio,;/   ti.i. es. 

B.    AaoovJS'vent   of i' rar jar; 

])• 

Accord Lu K to  offioial  .'tat i?tic¿,   the  importa  of -.jail  and floor tile: 

CVUJ•!:.')  aio  as  "horn,   in  table   1. 

inte 

Tallo   i.    E.'j't i nia ted   incori s of v;all  ani floor tile-a 

•a." 

-•970 

1973 
......b/ 
1W//!•-' 

Value 
(CC) 

222,620 

320,790 

439,920 

586,470 

502,110 

Quant it vii/ 
(T.2) 

8^,620 

123,3¿o 

168,850 

226,340 

193,120 

a/    Average   £"   r,ó/i.,L. 

b/    First  six 'nonihs  ^nly, 

i)i sensations v.dth  leading  importera of wall  and floor tiles ar.l  ¿ani'vor 

ware  nano  it  obvious  mat,   ir. the  absence  of official   st at ist ios,   the  •= stur T. n ì 

post--] 974  f i-pire3 were not   representative*  of the  future   requirements   of tn-v 

C,> rruô  mar'.cst .    In  all  probabilité,  the  future  sals?  of wall an.    floor tile. 

vili  develop  a.3 ahoi.n  it;  table   2. 

Table  2.    Koiviratvd future  irpcrtr.   cf -..TI 

Year Value 
Uc) 

1976 

1977 

1978 

1979 

19 fie 

a/    A seraje Í.Z   ¿.o/ir   . 

300,000 

400,000 

530,000 

670,000 

£90,000 

¿arititv^ 

119,000 

155,000 

?o 5,000 

260,COO 

340,000 
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I It  can bo as cimici that a minimuiii of 50$ of  the  total requi .rerr.eate of the'      N 

I Cyprus ho,no market  will  bo  sold by the1 wall and floor  Liles  factory eneo  it 
I ! ' , is eutahii^iiev1.. . 

Export I 

The assessment  of the potential e::port market  in  largely baced en available 

statistics of the  respective countries.    However,  as not all the  fiçursa are 

available in official  statistics,  some  estimates had to be made. ( 

Table   }.    Potential o .port market  for wall  and floor tij.es 

!   Country 1972 1973 
(tons) 

! 974 I960 

w 
5/ 

s/ 

¡7" Bahrain 3,000 

Iraq 3,500; 

Kenya 1,455 

Kuwait 71000 

Libyan Arab Republic 25»349 

Saudi Arabia 4,675 

Syrian Arab Republic 5,657 

Total 50,616 

4,500 

4,260 

1,505 

9,599 

31,069 

6,717 

5,500 

5,992 

5,0002/ 

5/ 

65,l50 

1,265 

11,229 

35,000 

12,000 

5,464 

75,950 

a/ 
a/ 

110,000^ 

The ratio of wall  to      
floor tiles is 60 to 
40 (average  ±à. kg/m )       3,615 

(in thousands of m ) 

4¡,653 5,425 7,850 

a/ Estimated figures, j 

If Cyprus had a jfo share of the export market,   it  could amount to approdi- 

mftteiy 392,000 x4" per annum. ' ; 

Con elusi or: ¡ \ 

iistimated requirements of tho domestic market  in  I90O 

Estimât»?! requirements of the export  market in I98O 

Estimated sale3 of the proposed tile  factory 
Domestic market:     50$ of      340,000 rrj 
Export market: 5# of 7,850,000 m 

1 

Total j 

340,000 ra* 

7,850,000 m' 

170,000 mí 
3?2TQO0 ^ 

562,000 m' 

A proposed plant sise for the production of about 500,000 m    per annum vouid 

.îk9 re foro be_ccn^letely_^ustifiedr_ _'       

 l._.. 
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Tentativo  product  se] net ion | 

Discussions with several  importera resulted  in the following production 

figure, t'jiny proposed: j 

Wall tiles | 

70-60^ comprising:     I50 x 1 50 mm      90$ 

108 x lOfi mm      IO35 

Floor tiles j 

30-40$ comprising:     200 x 200 mm 70$ 

300 x 300 mm 1556 

200 x 100 ran 13JC 

The ratio of undeoorated to dacorated tilo3 would be approximately 15:35$. 
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II.     THE PROPOSED PLANT 
TOT 

The planned tils factory will be of au efficient but conventional  type,   i 

using the most modem and tested -technology,  machinery and kilns. ! 

Only indigenous raw materials will be used for the ceramic body  vrhorsas \ 
i '• 

those  for the glazes,  screen-printing etc. will all  be imported.    As the  ratio 

of body materials to glaze and printing materials  is about 1.0 to 1  it   is obvious 

that Cypriot-raw materials-will;play an important   rol«. I 
i 
i 

Location | ! 
I i 

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      \ 
i 

port  facilities.    Manpower is amply available and therefore ies3 of a problem. 
¡ 
i 

Production I 

  1 ? l 
The planned production capacity will b? approximately 500,000  m    per 

annum,of glased wall and floor tiles, decorated and undocorated.    Specifications 

of the tiles produced will  o* according to German   industrial standards 

(Deutsche Industrie-Norm (DIN))   16 155 of January  ly62 (ceramic walling and 

flooring tiles) or DIN 18 155 °f January 1973 (ceramic aarthemware tilss). 

Testing will take place according to the German standards indicated' in  DIN 13 155« 

A.    Technology 
i 

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

nological sequence of operation is basad en the proposed production capacity 

of 500,000 m¿ per annum salable production.    This,   in tum, had to be based 

on several assumptions as the complete; results of the raw material  investigations 
! i 

are at ill unknown. I 

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

ground ii wet-grinding ball mills and the other 40$ dissolved in blunders.    The 

grinding period is between 16-1.8 h,  while the dissolving would take a maximum' 

of 4 h.    The grinding fineness used aims at a residue of % on a screen  with ; 

a clear v.-idth of 100-J.UA me3h, ¡ ! 

1_ 
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I The water content of the aijp - the acqucous suspension of the complete;     !''"'' 

i raw-mat e i'i al mix or body composition -is approximately 40$;  by the admixture 
I i ' 
i of suitable liquefying agents,  it  should he possible to achieve a u on ¡ri de rah le 

¡reduction of this. | | 

Í ' Raw matorial s  stor? | 

| A  raw materials  store  is proposed,to hold a three-months stock.    This 

I amount  should he sufficient  as raw materials in Cyprus are not  subjected to 
1 much seasonal  change  of weather and can normally be delivered to the  factory 

j almost  dry.    Thus,  the  store's holding capacity will he  33 tonrj/day v. ?0 days -.- 

j 2,31-0 tons. | : 

! • '   3 ! 

;    Based oh a bulk density of 1.5 tons/m (loose heaping of clays and hard 

materials) ant on an average heaping height of 3 ro, the floor space required 
I 2        ' I 
! will he approximately 500 m . ¡ 

! i i 
The raw materials,  delivered to the  factory by motor trucks,  are stored 

! in boxes.    A weight  control,  of the truckä  is possible on the weight-bridge 

I provided for that purpose. • 
I 
i 
', A  stone-crusher roller mill is planned.    Por the pre-crushing of biscuit 

Í scraps  or materials  of a similar hardness,   this machine has an output  capacity 

' of approximately 1.5 tens/h.    If harder materials,  such as feldspar and dolomite. 

! with a hardness of 5 -6    according tc the Mohs'   scale of hardness,  are processed, 

¡ an output of about  1.0 ton/^i can be expected.    As only materials with a hardness 

j of 6    can be  disintegrated,   quartz muat be available in the  form of sand. 
' Í ' 

: The raw materials pre-crushed by the   stone-crusher roller Jiill are  conveyed 

I "by a steeply-inclined conveyor belt into   the storing boxes from where thay, 

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

j loader.    At the weighing plant, the raw materials are taken  out of the boxes 

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

I by means of four pressure  cells via corresponding base  frames,  to the  foundation. 

i According to the load on the pressure celli;,  they trancnit electric tension.? 
1 ! 
| which,  by means of a special electronic weighing control,  are transformed inte 
i 
i corresponding weight  values. 

Mu- ;<i; f. i C!  ., ttu 
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The body composition for "the mills and  plungers ara weighed separat sly. 

¡The emptying of the box feeder and  the transport of  the raw materials tc tho 

mill   or to  the dissolving blw.ger are effected  fron-i tho central  control by a 

push-button.    A ciay shredder is  set up beyond tho box feeds:- for tho purpose 

of prc-crushing the clays. 

The time required for the  composition of a batch dependa on the distance 

to be covered by the shovel loader,  its] size  and speed, the  skill  of tho driver 
i ' 

and the number of components in  the batch.    Ac a rule,  it takerj about  30 minutes 

for the filling of the box feeder.    The discharge capacity of the  box feeder, 

and tho conveying capacity of the belt 'system,  are chosen co that  a 6.5 tons 

ball mill could be  filled in about  20 minutes. 

Preparation  0/ ¿lip 

As previously mentioned,   it   is assumed that 60?o of the  raw materials will 

be ground in '/ret—grinding ball  mills.   'The gross requirement  of body creposition 

Ì3  28.S tons/day.     Consequently,   the rc-quirament would ho:     23.3 tens/day x 0.6 --. 

1V • 3 ton a/day.    It   is therefore  urouoced to use three ball  r.i'ila each cf a 

capacity ot  0.5 tons. j ¡ 

! ! 
Water ia supplied by a pipe-line system with built-in fully automatic       ; 

water-flow meter;   the emptying of the mills tû-kes place by using compróme! 

air. 1 I 
I I 

For plactic materials, the  preparation, using the remaining 40$ of ths     ; 

raw materials, would be:     28.8 tons/day x 0.4 = 11«5 tons/day.    The quantity   ] 

of 9lip,  if the water content is 40$,  would b=  calculated as follows:    11.5 tons 
1 

of ciay T 7.7 tona H^O *--  19.2 tons of 3lip.    With this water content,  the. weight 

cf the slip can be  supposed to be approximately 1.6 kg/litre.    Tho  dissolving' 
1 3~ " ! 

blungers should thus have ft holding capacity of 12 m   ,    Also,  assuming that 
* ! 

the material ground in the ball  mill3 will be   available in a slip wit'   40'/J      j 

water content, an additional holding capacity of the blunger3 equal to IS m '   j 

will be required. •>- 

These blungers can  09 arranged in various ways bub in this case it  is pro- 

posed that the dissolving blungers also serve as recepients of the  slip from the 

ball mills and thus function as  combined dissolving and mixing blur.gerc.    For 

practical purposes three  such blungers (one for each ball rtiill) will be in-Lallni. 

Consequently, each dissolving/mixing blunge^ hag to accommodate 10 ni"5 slip.    Tho 

( blungers,  with pole-3hanging motors, can be used at two different  speeds,  i.o. 

high speed for dissolving and a power-saving lower spflsd for mixing or stirring. 

4- 
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¡ Ti.->  L'úí.'CJ ving/ir:2xin¿7 bíungers tro  oüipi, icï   by means of special   pumpa;        iil-.XI 

i   wo   pi:." '.    .,«11  be  provided  equipped with  variable-ripeen  gearing yo iiu.;;   ,..;;      ' 

^uruii i t;-   .'i' slip car: >)•   adapted  exactl;.»  to the  screening capacity. ! 
í i ; 
1 Tb-;  sieving of the  slip lakes place  by tv:o high-efficiency,   vibrating       , 

¡sieves with permanent-•magrit.'tic  filters^     These   sieves  allow the  screening of   , 

Ithc  total  daily quantity  of  30 m"' of slip  without  difficulties  in  one  to two 

¡shifts.     The  sieves are  also equipped to  automatical!y discharge the   residuals. 

| the-  storage vats  for :;lip  arc  designed  to hold a quantity  sufficient  for 
i 

Itwo da.ys.    Cnly by this measure  can a continuous  svpply of granulate  io the 

¡pressing plant be ensured.     To be  on the   safe  aide,  there  will be  two  stirrers. 

¡both of these  for a vat  with a holdingcapacii/ of anproximately  30   n". 

! ¡ I I The  quantity of granulate  to be prepared daily for the  press  will  be  ¿8.6 

¡tons with a residual moisture content of 6%,    For economic reasons,   a  24-hours- 

¡a—day operation,   is recommended,   which corresponds to an output capacity of 

1,200 kg/h.    Assuming that  xhe   slip has  a water content   of 40$,  a  spray divyer 

with a water evaporation  capacity of oir'O kg/h would  cover this   requirement, 

The  spray dryer  in question  would produce  at  least   3,400 kg granulaie/h.    This 

output  capacity could be  increased if th.3 water content  of the  slip is reduced 

by adding adequate  liquefying agents.   ' ; 

i 

The  spray dryer is arranged to atomize through nozzles on *he  fountain 

principle.    All  parts coming into coniact  with the  slip or with tha granulate 

are made  of stainless  steel.    The spray dryer will be heated by means  of light 

fuel  oil.    The slip is supplied to the 3oray dryer from the vaxs by a high- 

pressure  diaphragm pump  developed especially  for this purpose.    The  spray 

dryer  is  fully automatic and can  be  operated bv one  »erscn, 

~¡ ' I 
A  vibrating sieve  should oe placed after the csray dryer to hold back cny 

large-sized pieces. J | 
I ; 

The storage 3ilos are  filled via i belt  system and a buckat elevator.    The 

bulk weigut  of the spray-dried granulate  is approximately 1 ton/m"\    A total 

holding capacity of ICO m    will be requirod for  the granulate to ensure a j 
! I 

sufficient quantity for about  three days. ¡ 

! i 
The  filling silos arranged above each press have a holding capacity of 

-g-m---and--are equipped-with monitors,-.signalling the maximum and minir.Tun1 filling 

level. 

-r 
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The pressing plant 

! In oraci- to achieve a not  output  of 2,000 m"~ of tils3 per day,   a largor 
i 

! gross output uas to bo planned taking into account  inevitable louses  v.liich are 

2 

; aesumed to be: 

I               Scraps from gloat  firing 3$ 

Scraps from biscuit  filing 5$ 

Scraps from pressing Qfo 

; As the subdivision of the assortment  is still  uncertain,   it is tentatively 

, based,   in  order to determine the  size of the pressing plant,   on a tile size of 

'15O x I50 x 6 mm.    On the basi3 of 16 h/working day,  the following gross output 

jean be calculated:     2,000 m2/day x 1.03 x I.05 x I.08 = 2,340 n^/day. 

A fully hydraulic high-efficiency tile pres3 is planned,  which  can  reach a 

•' maximum operating speed of 27 strokes/minute.    In practice,   it runs at speeds 

between 18-24 strokes/minute according to the  size of tiles to be pressed and 

the properties of the granulate. 

The calculated output per shift  is based on a tili; size of I50 x I50 x 6 mn, 

the use of a 4-fold die and en average  operation speed of 20 etrokss/ndnute. 

! Taking inte account downtime  for maintenance work, die exchange,  repairs, 

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

I factor to determine the practical output per shift will be 0.7; therefore,   the 

theoretical  output per shift will be multiplied by 0.7« 

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

i 20 strokes/minute x 4 x 60 minutes x 16 h      fl „      ,   „„-  „2 A- , 
44 tiJ.es/in«- ' ' 

«  -¿   T   r£ '      ""  '      2t340 n /day        .   r Number of presses -  vv£U 'J >-* <.r  -  1«9 pre ^ 1,220 m¿/lb h 
S363 

¡ However,  a third pre33 would be  required for producing different sized tiles. 

It íB planned to have,  automatic fettling and stacking machines.    The 

' stacks of tilea are then set manually on the kiln cars of the biscuit firing 
i 
, kiln. I 

¡    For the extraction of dust from the body preparation department, the group 

J of silos and the area of the presses, there should be a chamber filter dust 

, exhausting plant. 
1 1 

f-   Thero is a formation of dust in the  following places:  

I Weighing plant, bo:: feeder and crusher 

; Belt   system between weighing plan'; and ball mills respectively and the 
dissolving blungers 
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! Bolt   system between apray dryer and group of silos for the granulato 
1 Group of silos for the granulate 

| Bolt  system to the presaos 

Pressing plant  with fettling- station 

j Glazing department ' 

The total  volume  of dust  laden air will be approximately 490 m /minute and ih< 

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

i i 

2,400 kg 

1,100 kg 

..  7S0JS 
4,250 kg 

Glaze i reparation  department 
2 

Approximately 1.0 kg of dry glaze   is  required for 1 m    of tiles and  the 

quantity of glaze to be prepared daily  i.3 as follows:     2,000 m¿/day x 1.03 x 

1.0 kg/rn    *-•   2,060 kg/day.    Given a grinding period of U-o days, the holding 

capacity of the mills amounts to:     2,060 kg/day x 2 days *= 4,120 kg.    Therefore, 

the folloviing are  required: 

2 ball mills for a charge of 1,200 kg each 

2 ball mills for a charge of       550 kg each 

3 ball mills fer a charg-3 of       250 kg each 

Total holding capacity 

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

etc.  of sufficient  capacity. 

Glazing and decoration 

There will be two lines for  the  glazing of the approximate daily pro- 
2 

ducticn of 2,060 m    tiles, with space  reserved for a third line. 

Apart   from the usual  standard equipment  for decorating the tiles,  ihnrc  , 

will be two high-efficiency automatic  silk-screen printing machines on one  of 

the two glazing lines.    It will therefore be possible to decorate about  50}¿ 

of the output.    The practical working capacity of a glazing and decorating 

line is about 80-100 tiles/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 opérations. 

If desired,  there  can also be installed,  according to the construction of the 

setting-racks (firm or r.ovable), automatic transfer devices for the filling 

machines. ! ! 
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Kiln plant 

Tho proposed kiln plant (including dryer) consists of» 

(a) 1 tunnel  dryer; i 

(b) 1 biscuit-firing tunnel kiln; 

(c) 1 gl cut-firing tunnel kiln.| 
,  . I 
(a) Tunr.el   dryer: [ 

length 
transit  time 
drying- capacity 

(b) Bisauit-firing tunnel kiln: 

T1-EX" 

40 m 
50 h2 

1,590 ••n" tilen per 24 hours 

longth 
transit  tint* 
firing temperature maximum    ljl^O'C,, 

AS m 
50 h o. 

firing capacity 

(c) Gloat-firi.ig tunnel kiln: 

length 
transit  tir.e 
firing temperature 
firing capacity 

1,^90 m* tiles per 24 hours 

48 m 
18.4 h 

1,050 C^ maxiinutì 1,150 C 
1,520 m* tiles por 24 heure 

The amount to be paid for the dryer and th* kilns depends largely on vihich 

structural parts have to be imported and which could bc¡ procured in Cyprus. 

It is strongly recommended that  these  issues be  clarified. 

The heating of the kilns and the dryer will take placo by moans of oil- 

firing devisas using a light fuel oil with a net calorific value '-f about 

10,000 kcal/kg. | j 
i j 

Sorting and packing i 

The tiles are taken manually out of the detting-rasks,,   with iiie l:itr, oar: 

«tending close to the sorting plant,  and arc- classified Lato the different 

qualities and shades by hand.    Two sorting plants are planned.    As the sorting 

belt is arranged to  form a circuit,  both sorting planta will allow cla-uifiw/tiai 

of the tiles into qualities and colour shades while the speed of charging and 

sorting can be regulated exactly so that the operators are not under zim 

pressure.    In the case of automatic plants,  such pressure often leads io faulty 

selection. '• 

As soon as the  c?rtcn is filled, 'it  is loaded manually onto a conveyor    : 

belt that runs underneath the sorting bolt towards the store for finished 

producto.    One person stands at the end of each conveyor belt.  -JIOUSH tin? 

cartons and stacks  thorn onto pallets vhich are then tri«sported into tho store 

by a i'orklift truck. --•••- --------            --•      -   -  - - 

L- 
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It   is planned +o have  sufficient  floor- space  for the  storage of about 
2 ! Í 100,000 m    s a la bio  v/ares. ! I 

I í 

B.     Equi, prion t   sped Pi cat i one ¡ 

! " ¡ 
The equipment  required   is listed  below in .sections  corresponding  to the  ; 

sequence  oí' o pe rat Jon 3. ¡ 

Raw materials  store,   pre-crunhmg and componi ti., ri  oí" the batch ' 

1   road vehicle  balance   for the  weight  control  of body and glaze  raw ; 
i.aterials delivered   to the  plani 

3  ütceply-inol incd  conveyor belts» 1   for feeding the  st on :;-crusher roller 
mill  with uncrushed. hard  material and biscuit  scraps;   1  for  the transport 
of the  pre-crushed hard materials and biscuit  scraps to the  storage- 
boxes ;   1  for   the  reception  of the weighed  raw materials and their trans- 
port  onto the  ai stri outing belt 

1 stone-crusher  roller  mill   for pre-crushing mineral  and ceramic  raw ma- 
terials,  for  ins Lance,   feldspar,   dolomite  etc-,  ani  for biscuit  scr'-rr. 

2 hydraulic shove?-loaders,   diesel-driven  for the  transport  of the  raw 
materials from the boxes to the box feeder which serves for the compo- 
sito;;  of the  batch 

1  proportioning box feeder for the  composition of the batch and for the 
proportioned charging onto a belt   system 

j ! 
1   clay-shredder  for  the  coarse  crushing of soft to  medium-hard clays  and 

soft   to medium-hard  stone.-; having cleavage  faues . 
Í ' 

1  weighing1 unit  with compression receiver for the box feeder,  with an      ; 
additional head-piece ¡ ! 

1   electric weighing control   '.rith digital  compensator,   difettai set  value, 
actual value  comparing; unit  in a cassette  storage,  as well as an  electric 
large-figure  indicator installed in the raw mat or-: al   ./vrck 

1 electrically movable and reversible trough-type conveyor belt for the 
distribution  of the   rau materials  onto cross belts ¡ 

I I 
i 

2 reversible trough-type conveyor! bolts for the distribution of the   raw 
materials into  the  wet-grinding ball  ..ills  or the  dissolving blungert; 

j j 
3 proximity switches  for the exact positioning of the wheeled group of    ! 

conveyor belts and  for feeding the ball mills and the dissolving blung-?rn 

1   switchboard    for the  control of the belt  sy¿'...:•.-.<  í'T<--ú the box feeder to 
the ball milla and. dissolving bluagers 

 L. 
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Proparat ion of slip 

3 wet-grinding ball mills for ceramic raw mat e ri-ils; charge of material 
to be ground, depending on the admixture of water and grinding media, 
will  be about  6,500 kg,   including tho necessary  slow-speed driven, 

il: XI 

complete  switch cabinets,   silex linings  and  flint pebbles 

1 fully-automatic, 2-stage compressor plant, including the romprcosed ' 
air-line from the central compressor station to the ball mills in tho • 
slip preparation  section,   for the  supply of compressed air inside  the 
body and glaae preparation plan-j; and on the glaze lines j 

i "" i 

1 automatic water meter HW 50 (including ¿strainer) for the exact charging 
of the ball mills and dissolving blungers with tho water necessary for 
the  corresponding specific weight of slip I 

i ! 

1 water supply line from the local water supply system to the ball milla! 
and screw blungers inside the slip preparation section j 

j i 
1 compression line for slip from ihe ball rails to the screw blungers ' 

including all fittings and hose accessories I 

i ! 
3 »crew blungers with pole-changing motor as dissolver,  agitator and 

stirrer for dissolving clays and kaolins,   as well an for tho subsequent 
mixing with slip coming from the ball mills ! 

| i 
2 adjustable  slip conveying pumps1 with variable  speed gear for the con- 

veyance of the mixed slip from the  screw blungers TO the final  screening 
3tation.    The pump capacity should be adjustable  from 1.5-lS \i\"/h of 
vat er under no pressure ! 

1 stone catcher installed into the suction  line in front of tha slip 
conveying pumps for separating the  coarse particles inside the   slip       ! 

2 high-efficiency vibrating 3ieves with automatic discharge of the coarse 
residue for the filial screening of the  ready slip: j 

fine aereen |       0.10 mm ! 
density of slip (assumed)        I        1.6.kg/litre 
screening capacity ¡        2 m /h 

2 sets of permanent-magnetic filtpr inserts consisting of four permanent- 
magnetic lattico inserts and an' aluminium funnel i 

| i 
2 body distributors attached to the vibrating sieves for the uniform ' 

distribution of slip over the tptal sieve width 
i 

1 suction line from the screw blungers to the slip conveyor pumps 

1 pressure line for the conveyance of slip from the  feed pumps to tho 
final screening  station 

4- 
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I Potable and washing water and water linea  inside the  slip preparation   • 
Roction 

i 

Spray dryer,   ellos and other accessories ' 

2 slow-running electric stirrers, ; each  30 mJ in volume,   for agitating'       ! 
the ready and  screened slip        ! : 

i i 
j I 

1 noszlc-typs  spray-drying plant  specially designed, for wa.il tile body; 
Water evaporating capacity f  800 kg/h 

Output  capacity of dried material  with  a  residual rnoJstu~i>  content 
of ufo,  1,-100 kg/h 

Vfater content of the slip is assumed  to be 40$ 

Residual moisture content of the dried material,  adjustable v.p to 8$ 

Average consumption of light oil,   76 kg/h 

Average  consumption of electric power-,   20 kW 

Hot air temperature,  depending on water content of slip and on desired 
residual moisture content,   400 - 500°C 

Waste air temperature,  depending on  residual moi scure confit. 
70 -110°C " 

All parts that  come  into contact  with   liquid and dried ¡raterial are 
made of stainless steel,  have nozzle atomization using the  fevii-air. 
principle and are  equipped for counter-current  flow,   recovery of 
dust and direct heating by means; of light   oil i 

j ! 
1 high-pressure diagphragm pump    ' ¡ 

| i 
1 supporting frame-work for the drying tower '. 

Platforms,   ladders,   layers for grates,   railings etc. | 

1 waste air chimney of special stainless  steel j 
I | 

Refractory material  for the horizontal  combustion chamber 

Oil pipe  line from the day-container to the burner plant of the spray 
dryer 

1 suction line from the slip storage tank3 to the high-pressure diaphragm 
pumps i °! 

! 

i high-pressure diaphragm pump aa| reserve  unit  for the spray-dryer \ 
i * i 

1 change-over double filter to be; installed  into the slip suction  ] ine     < 
I | 

Washing-water lineo inside the ¡spray-drying plant,  including al!   fitt4^r 

! ¡- 

 Oign-effiçieAçy_l»:i^ discharge of the residue, 
for dry ceramic bodies       ,    
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1  íítfttionar.y trough-type  conveyor belt  for the transport  of tip ray-uri o x 
granulato into the bucket  elevator '. 

1   rubber-belt vortical  buchet   elevator  for tho transport  of  tho  np.-o,/- 
driocl granulato onto a distribution  bolt 

1  reversible trough-typo  conveyor belt  for tho transport of the spiv.y- 
dried body granulate into the  silo plant 

1 group of silos for the  storage of the spray-dried material 

4 ¡filling-level  limit switches  for the indication of tho maximum and vani- 
nmtii filling level in th<> group of silos 

2 flat-slide silo closures arranged under the outlets of the granulate 
storage   silos as an emergency shut-off agent 

2 manually actuated dosing closures flanged to the  flat-slide silo closures 
for the dosed feeding of spray-iricd material onto the subsequently 
arranged conveyor belt 

1 reversible trough-type  conveyor belt for the distribution of the spray- 
dried body granulate   into the  silos of the presses 

4 filling-level proximity switches  for -¿he  indication  of the maxirav?. and 
minimum filling level   in  the   press silos 

2 3ilos arranged above the  filling   silos of the hydraulic automatic presses 

1 central  switching cabinet   fcr the control of the spray dryer and the 
belt  system and the signal  lamps of the  filling levôl limit  switches 

Pressing section and factory deducting -plant 

2 fully-hydraulic tile presses  for the manufacture of ceramic vail and 
floor tiles and small    and medium-size mosaic tiles of all usual  :;is2~ 

2 complete 4-cavity dieo  for tiles of I50 x I50 ran 

4 2;.autcmatic fettling and stacking machines  for ceramic tiles of ail  aises 

1 cooling plant  for fully-hydraulic tile presses,   with a cooling.capacity 
of about  50,000 kcal/h,   circulating cooling water at about 6 <n~/h,  and 
including the necessary rotary pump,  a corrosion-resistant  water ta::!; 
and all required fittings } 

1 central factory de-dusting plant for exhausting the dust  in the slip 
and glaze preparation plant,   the pressing plant and within  the boli: 
ûyatem and the granulate  alios.    The exhausting capacity is about 
5OO m3/;r,inute, however,   without connecting lines  from the exhaust ino- 
pinées' te  the   factory dust-exhausting plant;  fcr  ¡.his,   dota.', 1;K1 -.¡orl^hep 
drawings will be supplied by the supplier ! 

1 

-I- 
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1  piriform weighing machine   for weighing  the  components  of the  glaze  ivw 
materials;   maximum  load:     1,000 kg;  carrying capacity:     3,000 kg 

1 platform weighing- machine  for weighing the  amai lest  eonsituto.ntc   in  the 
glaze preparation  plant;  rr.aximu.7i load:     100 kg;   carrying capacity:     500  k 

É? wet-grinding ball  ir.i 113,   including silex  linings  and flint  pebbles,   for 
the  wet  grinding; of the glaze  raw materials.     Charge  of material  to be 
ground,   depend:riff on admixture cf water and grinding media,   i¿¡ about 
1,200 kg 

2 wet-grinding ha]1  mills,   including silex  linings and  flint  pebbles,     . 
for tho wet  grinding of the glaze  raw materials.     Charge of nate rial  to 
be  ground,  ¿"pending on admixture  of water and  grinding msdia is  ab.irt 
55O-65O kg ' 

3 wet-grinding ball mills,   including silex linings and flint pebbles, 
for the wet  grinding of the  glase  raw materials.     Charge  of material 
to be ground,   depending on admixture of water and grinding media, iz 
about   25O-3OO kg 

1  compressed-air line  from the  central  compressor  station arranged   in  the 
slip preparation plant  to the wet-grinding ball  mills in the glaze 
preparation section 

1 automatic water meter NVÍ 32,   for the proportioned filling of the  glase 
wet-grinding ball mills with the water required for each speci"1« 
weight  of slip 

1 scraper NW 32 installed in  front of the automatic water meter 

1 water supply  line from the local water supply system tn the glane  mills 
inside the glaze preparation plant 

1 alip pressure   line from the bail mills to the glaze  storage   tanks, 
including all  fittings and hose fittings 

2 slow-running electric stirrers for the storage  of the.  ready.,glaze   slip, 
suitable for useful tank volumes of up tc approximately 4 m"5 

1 : 

2 alow-running electric stirrers for the storage  of the ready glaze  nlip, 
suitable  for useful tank volumes of up to approximately 1.3 m3 

I " í 
3 slow-running electric stirrers for the storage  of the rsady glr.se  slip, 

suitable  for useful tank volumes of up to a maximum cf 3,5 m^ 
I : 

7 rust-proof outlet  cocks,   flanged to the corresponding glaze storage  tank 

 3 high-efficiency vibrating sieves (fine sieve,  0.1 mm)    for liquid        - 
ceramic bodio3 and glares,   screening capacity at  approximately 1  m*'/h 
(specific weight  of slip:     approximately 1.6-1.3 kg/litve) 



-t rJtoL- 

ITr.Xi 
3 sots of permanent-magnetic filter inserts consisting of two p^rma/tont- 

magnetic lattice inserts and anjaluminium funnel j 
i ! 

3 body distributora attached to the vibrating sieves   for the unifonr 
distribution of the  slip over i lie ontiro aereening area | 

Ì I 
4 wheeled glaze tubs  fcr the transport  of the  ready glaze slip from the • 

storage tanks to the corresponding glaze line3,  including the necessary 
rotary pump; useful volume of tank:    about  300 litres 

i 

1 wet-grinding ball  mill  for the preparation of the pastes for 3ilk-scrocn 
printing,   charge of material to bo ground,  depending on admixture of 
water and grinding media,   is approximately 100 kg, including the necessary 
steatite  lining and steatite grinding balls ¡ 

i ! 

1 wet-grinding ball  mill  for the preparation of the  silk-acrei i paster», 
charge  of material to be ground, depending on admixture of water and 
grinding media,  is approximately 40 kg, including the necessary steatite 
lining and the steatite grinding balls 

' Í 
Potable and vrashing water and water lines from the local water supply : 

Byotem inside the entire glaze preparation plant I 
i 

Olazing and decollation !  6 j , 
i i 

2 automatic glazing lines for the automatic glazing and decorating of wall 
and floor tiles according to sizes still to bo determined.    Capacity, 
with tiles of lf,0 xl50 mm,   100-130 tiles/minute.    The capacity cf the 
glazing lino3 depends on the   i.hickno3,3 and entracte i-i at i3* of the glasse, 
the porosity of the biscuit-fired product, and on the silk-screen deco- 
ration.    Overall lei.gth of one line ia approximately 75 m 

2 automatic silk-3creen printing machines  for  the decoration of wall tiles 
of sizes still to be determined.    Capacity,  with tiles cf 150 x I50 mm, 
IOO-I3O tiles/minute.    The decorating machines are   incorporated  into 
one of the two automatic glazing liners and include a screening cloth, 
and a control for the fully-automatic  sequence of the programme 

! Í 
i conveyer belt  for the automatic transport of the biscuit gerani,  frcrr.    ' 

the glazing lines into collection bins 

1 compros3ed-air line from the central compressor station, placed in the 
«lip préparation plant, to the silk-screen printing machines installed 
in the automatic glazing lines j 

1 
Kiln plant j 

1 tunnel drier for drying the raw-pressed wall tilta,    Speoficationa are: 
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..length of .drier- .. - 
kiln  car dimorisi en; 

length 
width of charge 
height of cha rge 
volume of charge 
width of irack 

ti^ansit time 
drying capacity 

 48 m.- 

lfy70  rw.i 
750 mm 

1,000  mm 
1.43 rr.3 

400 mm 
50 h 

1.5ÍX.'  ^ 

T r. 

líUll ti le3 por ou: 

]n3ulating material   of di atomi tè;  an  oil-hydraulic push-in nacíiixio with 
accessories;  air circulation ventilators with motors and adjustable 
vanes;   and devices to  measure the temperature and  residuai  ~,oi3Guro 
content. j 

1 bincuit-firing tunnel  kiln for the biscuit-firing of the dried wall 
tile3.    Specifications arc: 

overall  length of kiln 
kiln  car di men s i oris: 

length 
vridth of charge 
height of charge 
volume  of charge 
width of track 

trail s it  time- 
fuel  required 
net  calorific value 
firing  temperature 
firing capacity 

48 m 

1,970 mm 
750 mm 

1,0C0 mm 
1.48 ¡i.-* 

400 mm 
vO li 

light  oil 
10,000 kcal/kg 
1,150 G  maximum 
1,590 m41 tile per 24 hours 

Refractory material consisting of burnì: tips, normal and profiled 
bricks  of silli.r.anite,   silica ani diverso qualities  of chamotte:   light- 
weight  refractory brick3j  diatorrdte   insulating material;  tracks  for 
the kiln;  a burner plant  consisting of 18 oil burners wi-sh delivery 
pumpj,  and all necessary fittings;   an  oil-hydrauli:: push-in  -¡achine; 
ventilators and motora:  and a completo  measuring end x'egulating plant, 
including the temperature  ¡supervision plant. 

1 glost -firing tunnel kiln for the gloat-firing cf the bis cuit-fire: 
tiles,    Soecificationi are? 

,1 "! 

overall length of kiln 
kiln car dimensions: 

length 
width of charge 
height of charge j 
volume of charge j 
width of track j 

transit time j 
fuel  required j 
net calorific value j 
firing temperature  (approximately) 

(maximum) r-  
firing capacity j 

48 m 

1,970 mm 
:   75O mm 
1,000 r,-;m 
I.48 m3 

400 min 
, 18.4 h 

« light oil 
10,000 kcalAg 
1,050UC j 

--i,i5o°c2 j 
1,530 m    v/all tiles per 24 hour a 

_L 
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i TFXT Refractory material  consisting of burner tipa, normal and profiled 
bricks of si 11 infinite,   3i.lica aùd diverse qualities of charlotte,   light- 
weight  refractory bricks;  di at orni te insulating material;   tracks  for tho 
kiln;   a burner plant  consisting of 18 oil burriera with delivery  T-.w.-.nr, 
and circulation pumps,  and a]l necessary fittings;  an oil-hydraulic ausb- 
in machine;  ventilators and motors;  a complete measuring and regulating 
plant  including tho  temperature; supervision plant. j 

I i 
Structural parts  fer I50 kilr  cars  for the entire kiln plant consicling 
of: j I 

300 wheel  seta  for I50 kiln-car frames including ball bearings;        : 
I50 kiln-car linings consisting of a refractory tamping compound, 

light-weight  refractory bricks and insulating bricks. 1 
1 ; 

Sorting and packing I 

2 lines for the manual sorting and packing of tiles by means of a rotary- 
belt  system complete with all conveyor belts including a control pan/;]. 

i Í 
2 gas-powered forklift  trucks for the transport  of the packed tii?s from 

the packing machines into the store  for finished ware,  aa well as for 
the delivery department and repaire; within the factory • 

3pare parts and w:3arin.? parts  (for an operating period of from cr.o to two years) 
I 

Recommendations for spare and wearing parts,  which have net yet  teen 
specified,  will be .nade according to experience. 

C.    Requirements for raw materials etc. 

Raw materials 

According to their suitability,  indigenous raw materials (bentonitic, 

halloysitic and kaolinitic clays,  granophyres,  trondhjemitet?,   quartz)  will be 

used for the  composition cf the body whereas the raw materials (china dry, 

ball clay,   frit3,  stains etc.)  for the'composition of the glazes will bo im- 
i 

ported because they do not  occur in Cyprus. 

The printing colours,   printing me^ia and other materials used in coreen 

printing to decorate the tile3 will also have to be imported. 

The approximate consumption of raw materials for the planned production 

of 500,000 m /annum will bo: 

Preparation cf the body 
Preparation of the giazea 
Decoration of the tiles 

I  

33 tons/day 
3 ton s/day 

-t 
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Fuel 

For the heating of the  spray drye?,   the  tunnel dryer and the two kilns, 

j a light  fiiiîl   oil  of approximately 10,000 -'real/kg net calorific value  will be 

I employed.    The  required quantity will  pe   approximately  5,000 kg/day. 

i Power 

~i n-Ki 

The electric-power consumption  of [ alternating current  or three-phase 

current will bo about  6,500 kWh/workinr day. 

Wat er consi:mpt i on 

king 

The water consumption   will be approximately 30 n^/day. 

Transportation requirements ! 

The raw materials for body, glaze, and decoration as well as the fuel oil! 

will be delivered to the factory by truck from the mines, airports, ports or '' 

refineries. It can be assumed that these vehicles will be owned by the :rpr.es: 

lorwardmg agencies and refineries«    Therefore, the purchase of vehicle;; for   ' 

the delivery of tiles to the  customers, should be taken  into oonsideraxiou. 
: i 
i I 

D •    Plant layout,   bids,  ordere and schedule of constructi on ; 
i 

Plant  layout j ! 

The building area would be 192 m lon¿j and 44 m wide and would be  approxi- 

mately subdivided as follows: ¡ j 

Manufacturing plant 
Raw material store 
Storage of finished products 

Total  covered space 

5,850 ir.' 
1.500 mt 

8,500 n. 

Therefore, the size of the  site should'be  a minimum of 25,000 m2,  and should 

bo 40,000 rr¿ in case production doublée. 

i 
Bids ! 

Taking into consideration the data given in this feasibility study, it 

would appear reasonable to expect tender documents to be  prepared and bids to 

be made within four months. ! 

Orders 

The terms and conditions of the contract should comprise: 

L 

Ordering and conditionsTf delivery" 
Price and conditions  of payment1 

Reservation of right3 of ownership 
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Datos of delivery 
Dispatch and ciansfer of risk 
Erection of the   plant 
He apon cibi lily  for defects  in delivery 
Withdrawal of Liiu customer from!the contract Í 
Withdrawal of the supplier from the contract ¡ 
Competent court 
Any other arrangornonta to be agreed upon 

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

of bids received and the confirmation ¿f tho order by the. supplier)   should not 

exceed four months. 

Schedule  of construction 

TKX; 

(tí 

An approximate schedule  of construction for tho plant could be as fellows 

me in months): i j 

Drafting of the   construction drawings 3      I 
Erection of buildings;   construction of roads;  inatallation of ¡ 
water and power  connections;  erection of oii  storage  tanks 
Installation of  machinery and equipment,  erection of kilna etc. 
Commissioning of the plant . 

1? 
5 

Total 24 

Because the  erection of the buildings and the installation of machinery, 

equipment, kilna otc. can, to a certain : e îrtent, take place simultaneously, the 

schedule  can he shortened by from four to  six months. 

E.    Management  and labour 

Prospective  owners 

It is expected that the Cyprus Development Bank in Nicosia will sponsor 

this project  on behalf  of the Cyprus Government with the p&rtícipatioa of Vh¿- 

major importers of tiles. I 

Staff 

The staff requirements are as follovrs: 

.•«¡ut  ave ' "cnr irsi 
r-' . x, . 

1.    Management and technical ataf 
General manager 
Production   manager 
Sales manager 
Salesmen 

 AflMJÄltjtfvt  
Book^kesp«!* 
Designer 
Laboratory techniciana 

-Clcr>r/typists  
Subtotal 

Number of 
persona 

1 
1 
1 
2 
L 
1 
l 
2 

£2¿ ertnum 

14 

5,000 
3,000 
3, coo 
1T500 

_._2,5P0....„. 
1,500 
1,500 
1,500 
 600 

EC/annum 

5,0C0 
3,000 
2,000 
3,000 
2,500 

"Ï ,vjC0' 
l. 500 
3.00Û 

-„-n./oo. 

+- 

I 
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Labour 
Supervisors 
Skilled workors, i.iale 
3kil]ed workers,   female      ¡ 
Semi~skilled workors, male 
'Unskilled workers,  male      . 
Maini; en an ce   workers ' 
Guard» 

Subtotal 

Management  and technical  staff 
Labour ' 

Total  etaff require ment ¡3 
(salaries and wages) 

Number of 
persons 

4 
78 
24 

3 
17 
4 

A— 

Ti:XT 

£0/annum      ^(iZ¡¿'_iiji,;n 

2,000 
1,000 

830 
830 
630 

1,000 
600 

134 

14 

146 

8,000 
78,000 
19,920 

LV190 
10,710 

4 ,000 

125,520 

24,900 

150,420 

P.    Cost   esiitrates 

Land  and buildings 

The requirements for buildings are   10,000 m*- broken dov*n as  followsj 

5,850 
1,500 

Production hall 
Raw materials store 
Pinioned good3 store 
Offices 
Workshop and laboratory 
Canteen etc. 

Total covered area 

i.iy 
500 
500 

»0 

8,500 

iirPQ   t 

10,000 PI* 

The cost per square metre of covered area for factor;/- building is 

£C 18.00;  thus the  C03t  cf the buildings   i3 estimated at 10,000 r.2 x £C 18 =* 

£C 180,000.    Por these buildings The  required land area is  25,000 m2, or approxi- 

mately I9.3 donurnj.    Allowing for future  expansion,   about  30 denurna (38,600 .r.2) 

of land are required.    This area is to be rented aa  an industrial   e3tate;  the. 

land necessary for the extractions of raw material  is estimated at about 1 

£C 20,000. 

Plant   and equipment 

The approximate cost  of machinery ¡ and equipment  is broken down as follows: 

•^ £0  

Machinery and equipment specified in section B above 803,500 | 
Equipment  for laboratory and workshop 50,000 i 
Shovel loaders ana  forklift trucks g^QOO j 

' : _      frS.yO) 
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Seaworthy packing 
Freight 

Metallic constructions,   platforms,  siles etc. 
(150,000 kg at £C 0.200) I 

i 

Installation expenses,   electricity and 
telephone  connexions ote.   (approximately 10$) 

Coat of plant and equipment   j 
Plus a contingency fund 

Estimated total cost  of planif and equipment 

I 
Q.    Financial plan 

Total  coat of the project 

64,600" 
64,600 

1 if- A ; 

1 ?9, î.00 i 

30,000 

i,o y', coo 

1,141,470 
 5ß,530 

1, ¿oo~ooo" 

The fixed assets amount .to EC 1,400,000 of which £C 1,200,000 repiquent« | 

the total cost of plant and equipment and £C  200,000, the total  cost of land     ¡ 

and buildings. j 1 
i ' 

Table 4 gives the working capital ¡required annually for the third thi.-oiuv¿ 

the  twelfth production year. j 
I 

Table 4,    Working capital calculations 

Year 4 

Production (rn ) 

Salaries and wages 
(2 months) 

Glazes and stains 
(â months) 

Fuel  (3 weeks) 

Packing (3 months) 

Administration and 
sales 

Stock of finished 
goods (about 2.5 
months) 

Total working 
capital 

• S—12 
(rAv annuii) 

250,000   300,000  350,000   400,000  450,000     500,000 

 -— : £C  

25,000    25,000 ; 25,000 25,000    25,000 25,000 ' 
í ... i 

27,000      32,000     37,000 42,000     47,000 53,000 ; 

3,600        3,700 1    3,300 3,900       4.000 4,100 ; 

6,250         7,500 '    3,750 10,000      ii,250 12,500 ! 

! ' ¡ 
6,000      7,200 j   8,400 9,600    10,eoo 12,000 i 

I i 
1 i 

82.150      89.6OO I  97,050 104,500   111,950 113.,100 ' 

150,000   165,000 1180,000 195,000   210,000 225,oco 

F 
Funding- 

Funding will constat of an equity! of approximately 40$ of the fixed f\r.w$ 

.^ni_^Jlr^lS.°'lPi^l  given above,' with, tht- regaining 60?? in lo*nc. i 
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i— li.    Operational  forocaütr: (profitai i 1 i t.y ) 

i 
Calculations are  based on figures' derived from experience.    Kai i. mate: 

-) r•'•::•; r 

ri'icî« I of cost   factor« are  generally en tlio high  side,   whereas   those  for sa'Lea p' 

i are on the low side.    Therefore,   it can be assumed that  the figures pi ven in I ! oc 
I tho tables and calculations will not be too far from reality.    Altogether,  it' 
¡ ! i 
; can be ¡said -¿hat the  planned venture will be viable and  profitable. 

; ' i 
A sensitivity analysis follows tho tables. ! 

I Table   5.    Operating costs ' 

„      a/ 
Tear-' 3 4   • 5 6 7 6-12 

Production  (m ) 250,000 300,000 350,000 á00,000 450,000 500,000 

Hent   on land 
b/ 

Clays etc.-' 

3,000 3,000 3,000 
i.u  

3,000 3,000 3,000 

1,300 1,500 1,800 2,000 2,300 2,500 

Salariée and wages 150,000 150,000 150,000 150,000 150,000 150,000 

Electricity 20,000 22,500 25,000 27,500 30,000 32.5OC 

Fuel 63,000 6¿,700 66,400 65,100 69,900 71,600 

Glazes and stain3 80,000 96,000 112,000 128,000 144,000 1-'0,000 

Viator 1,200 1,200 1,200 1,200 1,200 1 , 2G0 

Spare parts 25,000 25,000 25,000 25,00c 25,000 25,000 

Packing 25,000 30,000 35,000 40,000 45,000 50,000 

Administration 
expenses c/ 

e   -, T               4.   I/ Soiling costs-' 

7,400 

18,400 

7,900 

i?,700 

8,400 

21,000 

8,900 

22,200 

9,400 

23,500 

9,900 

2-1, C00 

Total expenditure 394,300 421,500 448,800 475,900 503,300 53",500 

Revenue 500,000 600,000 700,000 ^0,000 900,000 1,000,000 

a/   First two years of operation are non-productive. 

b/    300 mils/ton (asaujr.ed c on sijnpt i on 17 kg/rr/" of tile). 
1 

c/    2îî on total of other costs before interest and deoreeictior.. 

d/    5$ on total of other costs before interest and depreciation. 
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... .l'ablc.5.. . Dobt   service 

Year LOr.*l Outstanding 
i óan Lit fc re at 

jjoa-i 

rcp6.,y- 
rr:oni 

Ü2- 

in^ro.H 

ÍÍU'L i'-'l." 

t:-ic  yoy:- 

ÎSrid 
3nd 

End 
End 

End 
End 

of .Igt 
of 2r.;l 

of 1st 
of 2nd 

of lat 
of aid 

half 
half 

half 
half 

half 
hai f 

5 End of ]st half 
End of 2nd half 

6 End of 1st half 
End of 2nd half 

7 End of l3t half 
End of 2nd. half 

8 End of 1st half 
End of 2nd half 

9 End of 1st half 
End of 2nd half 

10 End of 1st half 
End of 2nd half 

LI End of 1st half 
End of 2nd half 

)2 End of l3t half 
End of 2nd half 

f3 End of 1st half 
End of 2nd half 

4   2nd 
End 

of Igt. 
of 2nd 

half 
half 

730,000 
135,100 

965,100 

965,100 

965,100 
965,100 

965,100 
905,100 

965,100 
916,850 

868,600 
820,350 

77 ¿,100 
72J,850 
675,600 
627,350 

579,100 
530,350 

482,600 
434,350 

386,100 
337,850 

289,600 
241.350 

193,100 
144,350 

95,600 
43,350 

35,100 

43,430 
43,430 

43,430 
43,430 

43,430 
41,620 

39,100 
35,920 

34,740 
32,530 

30,400 
28,230 

26,060 
23,390 

21,720 
19,550 

17,370 
15,-500 

13,030 
10,860 

8,690 
6,5» 

4,350 
2,180 

48,250 
40,250 

48,2=0 
48,250 

43,250 
43,250 

48.250 
48,250 

48,250 
48,250 

48,250 
43,230 

46,250 
48,250 

48,250 
43,250 

48,250 
43,250 

.'.8.250 
48,350 

35.100 

86,360, 
1 
1 

56,860' 

j 
84,6?0 

¡ 
7,;, 020' 

67,320 

53,630 

¿9.950 

41 ,270 

32,5'0 

23,890 
1 

15,210 ! 

• - i 
j 1 -> ..'*' 

Table   7«   Physical depreciation 

Original    Depreciation 
value   ' rate 

Annual   ia,:,r&ciat.:.on. 
Product ioa .year- 
ly o 

valut in 
•10 ¿«a-si 

Machinery (group A) 116,350 
Machinery (group B) 464,300 
Maohinery (group C) II5.950 
Machinery (group D) 444,400 
LaîflT     20,000 
Buildings 180,000 
prelir.inarioa 59,000 
L ilota 1 1,400,000. 

20 

IP 
6.67 

 £_ 
t 

20 

23,270 
46,430 
7,730 

22,220 

7,200 
11,800 

_J  118,650 

46,430 
7,730 

22,220 

7,200 

3l75"'0 

38.650 
222,200 
- 20,000 
10^,000 
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I Sensitivity analysis 

Q m Quantity of production 
2 

8 = Selling price per m 

CE e Capital expenditure 

I = Interest on loan 

LR = Loan repayment 

D » Depreciation 

E = Electricity costs 

F m  Fuel costs 

G « Glazes and stains 

... T,,XT 

The vaiioun elements that constitute the cash flow (table 9) are &e follows; 

P = Packing costs 

CL = Clays etc. 

R = Rent on  land 

W ¡= Wages arid salaries 

WA « Water 

SP = Spaile parts 

AD = Administration expenee3 

SC *= Selling cost3 

Thus,  the surplus (line C of tabi* 9) Is given by: 

Surplus ~ S x Q - (E+F+G+P+CL+R+W+WA+SP+AD+SC)  - I - LR 

Market 

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

1 then the surplus will change by an amount equal to 

d (surplus) « SdQ - (dE+dF+dG+dP+dCL+dAD+d3(ï)dQ 

« SdQ - O.59 dQ ! 

-  2dQ - 0.59dQ ! 

0        I 0 
»here the selling price S » £C 2/m    and the factor £C 0.59 per m    is derived 

from the break-even chart (figure).    Thus,  if there is a change of product!.on/ 

sales of 10$ for expected production of 300,000, 400,000 and 500,000"m'","dQ "" TFAT 

2   ! becomes 30,000, 40,000 and 50,000 m , and the corresponding changes of surplus 

will bo £C 42,300,  £C 56,400 and £C 70,500.    This change  of surplus,  expressed 

as a percentage of the original surplus,  will be 55$,  415S and 22$. i 

Selling price 

For a variation of sailing price 

by an amount equal to   d(surplus) • 

by an amount dS the surplus will change 

m 
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If the Belling price  changes by lbf0,   dS = £C 0,.?/m2 and for lov^lr. cf 

produotion  of 300,000,  400,000 arid  500|t000 m2 the  change  in  aurplus will be 

£C 60,000,   £C 80,000 and £C 100,000,   i 

surplus. 
• e.  70$,  56$ and y¿fc of -the original 

Coat • of materials 

Glazes and stains. If there in a! change dG in the cosst of glazes and 

staina the change in surplus will be given by d(surplus) = -dG! -(0,32 Q). 

If the cost of glares changes by 10$, da = 0.032Q, and for levels of production 

300,000, /]00,000 and 500,000 m¿, this change will represent £0 9,c00, £C 12,600 

and £C 16,000 or \%%  J% and 55g oí  the'original  surplus. ! 

! '' !' 

Slectricity cost.      If the electricity cost   rises by 10*, the  rise of thi 

annual electricity bill will be by 750 + 0.005Q and the lowering of surplus    '' 

for the three levels of productif   ,A1i be M 2>25Qf (ß ^^ ^ ^ ^^ 

3$,   2$ and if. respectively. 
or 

FUûl C0^-    Tt *he fusl c»3te rise by l(#, the rise cf the annual  fu*l 

cost willbe  5,440 + 0.00344Q and the  lowering of surplus for the th^ee 1^1. 

of production will be £C 6,472, £C 6,816 and £C 7,160 or 856,   53C and 2.$ 
I respectively. 

1 Capital expenditure 

Por a change d(CE) of plant cost 4e change in surplus will be 

d(surplus) = d(LH) + d(l)      ! 

- d(0.60CE x 0.1) + d(0.60CE x O.C? x 0.5) 

- 0.06d(CE) + 0.027d(CK) 

 KJLJ&LALCÜ....   ' 

If the capital  expenditure changes by lOjS, d(CS) a £C 140,000 and the 

change in surplus will be £C  12,180 or ; 15.9*0, 8.# and 3-9$ for levels of 

production of 300,000, 400,000 and 5OO;000 rr.2 per year respectively. 

1  
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Table IO. Interni! rate of return 
I (* 17.2JÎ) 

TEX" 

Tear Share capital 

  £C 

3urplus Factor' 
Share 

•••   capital 
rt-b resultant 

Net  inflows, 
reiiultdnt 

£C 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

lì 

12 

12 

13 

500,000 

120,000 

3,840 

76,640 

55,010 

136,500 

101,530 

314,370 

323,050    i 

331,730    ! 

298,830    ¡ 

240,410    ' 

388,850^ 

225,000^ 

-241,350^ 

-111,402^ 

1.000000 

O.853242 

O.728022 

O.62II79 

0.530016 

0.452232 

O.385863 

0.329235 

O.280917 

0.239690 

o¿ 204514 

O.I745OO 

O.Ì74500 

O.I745OO 

O.I745OO 

O.I4889I 

500,000 

102,389 

2,796 

47,607 

29,156 

61,766 

39,177 

103,50? 

90,750 

79,512 

61,115 

41,952 

67,854 

39,263 

-42,116 

-16,587 

605,747 
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Table 11.    Ne-t present valus 
     "iTi;vi 

Pre 30/1 i Prcsti/it 
Production 

year 
¿»hare 

capital 

-ÍC 

Surplus Pastor vnlufc 
she 

cap it 

of 

ai-y 

valúa of     1 
CCt.'Ùì     / 

inflow^ 
£(.«  ,—  

1 500 000 1.000 500, 000 i 
2 120 COO O.917 110,040 I 

3 3,840 O.842 3,233       1 

4 76,640 0.772 59,166      1 

5 55,010 O.7O8 39,497      | 

6 136,580 O.650 88,777 

7 101,530 O.595 60,377      ' 

8 314,370 O.547 171,9TO      , 

9 323,050 O.5O2 162,171       | 

10 331,730 0.460 152,556     ; 

11 298,830 0.422 126.106     : 

12 240,410 

338,850^ 

225,000^ 

-241,350^/ 

-111,402s/ 

0.383 93,279 

12 O.3S8 150,874 

12 

12 

13 

O.388 

O.388 

0.355 

67,300 

-93,644      ' 

-39,542     ' 

Présent value of return 

£C 610,040 1,062,644 

1,062,644 

Praaent value of chare capital -610,040 

Net present value 452,604 

a/ Discounted at 9/î. j 

0/ Residual value of asset3 at the end of 12-year period. 

c/ Working capital in hand. ¡ 

d/ Loan outstanding. 

e/ Taxes payable. 

L  
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Jt    Economic benefits 

Foreign exchange 

yrrxT 
I 

Up till now, quality wall and floor tiles have net toen produce.:! in Cynr 

and still have to ba  imported, therefor«,  the foreign  exchange factor i3  of 

great  importance.    Even a low production,  during the  first fuwyeara,  will 

achieve considerable  savings of foreign1 exchange.    With  full-soalo production 

(500,000 m /annum) the figures (in IC) ¡will be as follows« 

1 

1 

U3 

He venue 
Les» 

Glazes and stains 

Fuel 

Electricity (j0% cf total cost) 

Spare parts 

Depreciation on machinery 

Annual foreign exchange savings (ite) 
i 

Rciployment,  traie increa.se  etc. j 

1,000,000 

160,000 

71,600 

16,250 

25,000 

•7§iS3> £¡Lú°o 

643,500 

The planned factory will employ about I50 employo*3,  lechniciens, »jcirL       ' 

workers (of which about  30 wii1  be female) which will al30 have considerable 

impact on related professionals, and also stimulate artisan and trade bua ine ase :> 

thereby increasing government revenues; ; 

! Í 
A further contribution, if and when full scale production is e,ohicvod ?.vA 

loan interest and repayment are' made, will be an anticipated annual tax of ¡ 

about CG 100,000. j 
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lli.    RECO flKEMMTIONo i:::, i 

| If the, Government   of Cyprus dcci0.es io go anead with   ih- pror.üsed ;;:i:i    ' 

| und floor tiles project,   the  following UNIÜO/lWDP   asaistanca is  rscorr.r.ofiri^l. 

j 1.    Testing abroad of the rS:v materiali samples (batches I  and II) accord^; ' 

| to the agreement reached with UNIDO. 
! j ¡ 
| 2.    A second mission  of aa approximate; duration of four month; during which ' 

the expert's duties would be: ! ! 

'   (a) To evaluate the results of thé raw materials tosta carried out abroad; 

(b) To prepare   -¿n   engineering report for the tilos  plant; ' 

| (c) To draft  the   final  formulation of the  tender documents; ' 

(d) To select   local   technical  staff for th3 tiles plant who would  ^t J 
; be trained partly by the  expert and oartly abroad;         » 

I (ej To ad il e e the Government  on a iong-range  development  olar  ^ -h*     : 

; ceramic aid structurai   clay industry. "     j 
j ! 

3. Long-term fcllow-up miaaion of a total duration of 14 to 16 mart« during 

which the expert's duties would bo as follows: 

Partj.  (¿ months)                               ¡ ! 

(a) To évaluât s  the tenders received; I 

.»A   •   ^ Tc.a3siat  v/i-sh the ordering of machinery and equipment.from Lac**     ' 
end international firm3. j ->-••».•<:.•- 

Part  2 (12 to 16 months) 

(a) To train local   staff in ceramic technology,  testing and latrato—  '• 
method3,  and identification,  diversification and development of proit^j 

(b) To provide technical knowledge in the production  of wall and fln0< 
tiles,   for examples ^.u.   ¡ 

(i) To compose and test   suitable ceramic bodies  for uso ir. +re r.-i-- 
facture of wall and floor tiles made  of selected local raw  '""' ' 
materials; j 

(ii) To compose and test, as far as facilities allow,  cer-a.ric .»lau«s 
etc.  for wall and fioor ¡tiles made of imported raw material?; 

(o) To a3si3t during the erection of the tiles plant  and the installation 
of machinery and equipment  in order to achieve-a suitable production line; 

(d) Procurement  of suitable  laboratory equipment; 

(e) Fellowship training. ! ) 

I  

r 
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Table 16. Molature losa 

So. Swap le/no. Moulded 
Room 
temp. 40° 00° 60° io8n 

iOOc 

1 TS 1 wt. 
K.C.jt 

64.3 
0 

50.3 
83 

49.0 
90 

43.1 
95 

47.8 
97 

47.5 
9S 

47. f. 
100 

i TS 2 wt. 
U.c. jt 

64.3 
0 

>0.8 
82 

49.4 
90 

48.7 
95 

48.4 
96 

46.1 
93 

47.8 
100 

• 3 TS 3 Ht. 66.2 
0 

52.9 
62 

51.6 
90 

50.8 
95 

50.5 
96 

50. ì 
93 

50.0 
1C0 

4 CTV 1 vt. 
M.C.H 

69.22 
0 

54.46 
84 

53.7 
88 

52.9 
93 

52.5 
95 

52. 2 
97 

5'.7 
ICO 

5 »TV 2 wt. 
H.C.)t 

65.5 
0 

52.8 
77 

51.35 
66 

50.32 
92 

«0.0 
94 

49.5 
97 

49.0 
100 

« WT 3 wt. 
*.0.jt 

64.1 
0 

50.7 
80 

49.5 
86 

46.8 
91 

48.3 
94 

48.0 
95 

47.2 
100 

7 «TT 4 »t. 
K.C.JC 

«5.7 
0 

52.7 
78 

51.5 
86 

50.5 
92 

50.2 
92 

49.8 
9« 

49.1 
100 

1 3W 5 wt. 
M.C.H 

59.0 
C 

42.2 
81 

40.6 
88 

39.6 
93 

39.2 
95 

38.9 
97 

?8.2 
100 

9 uro i wt. 
M.C.i 

71.3 
0 

56.3 
8« 

55.4 
91 

54.8 
95 

54.5 
97 

54.3 
98 

Ï3.9 
100 

IO nur 7 wt. 62.1 
0 

44.8 
80 

45.6 
86 

44.S 
92 

44.0 
94 

43.5 
97 

42.9 
100 

11 na 3 wt. 
U.H.Ì 

«4.1 
0 V 48.6 

39 
47.9 
93 

47.6 47.3 
97 

4Í.8 
•J3 

1í m 4 wt. 62.0 
0 

47.0 
83 

45.8 
89 

45.1 
93 

44.8 
95 

44.5 
97 

44.0 
100 

li D'I wt. 64.4 
• 

50.4 
35 

49.7 
89 

40.86 
93 

46.5 
95 

-J. 2 
97 

47.6 
ro 

14 cvu wt. 
».ci 

63.4 
0 

«.7 
85 

4S.7 
91 

43.1 
95 

47.8 
?6 

47.5 
33 

47.2 
100 

15 ATC* 1 »t. 
K.C.j£ 

<5.4 
0 

52.12 
63 

51.4 
83 

50.6 
93 

50.4 
94 

50.0 
97 

49.4 
ICO 

K ATCE 2 wt. 
K.C.Ì 

«3.9 
0 

49.9 
U 

49.00 
90 

48.3 
94 

48.0 
96 

47.7 47.2 
100 

17 UT 1 wt. 
M.C.JÍ 

55.7 
0 

37.5 
88 

36.70 
92 

35.9 
96 

35.« 
S7 

35.5 
97 

Î5.Î 
100 

18 BOT  1 wt. 
«.ci 

50.1 
0 

29.7 
67 

26.30 
93 

27.4 
97 

27.1 
98 

27.0 
99 

26.7 
ICO 

19 TiS  1 wt. 
«.CJC 

72.J 
0 

60.6 
92 

60.4 
95 

60.1 
97 

60.0 
98 

59.9 
99 

59.a 
100 

fell»    folwtur«  iOM, a« (fivwi in tabla 1 haa calculated on the baa I a agreed upon with the «pert.    The nethod VJO-H • 
Mac« •• tke aaauaptiM that tat soletare loat fro* the nowlding ataffa to the rod »«ir« avea dried at iOCp'' repreaen*.» 10$. 
AU eeaalea were dried at rocg tnuperature for eifnt dajre.    After ooixiencint the dry i m procedure with the uae of tro wen at 
varietà teaperaturea,  a.«. 40°C, 60°C etc. drying wa* carried eut every 24 to«» for each of theae temperature». 
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Tablo 1?.     Poroaity of aaatpleg 

Pirinc temperatures 
*>. Scapi« no. 

Í iooo°n 1100°C iax>°c 

1 TS   1 21 18 • 

2 TS    2 22 21 5 
3 TS   3 21 21 - 

4 ST?   1 24 20 12 
( 5 3TV    2 17 15 - 

J 
« ST?   3 14 13 0 

' 7 OTT   4 17 13 1 

r 
0 ST?: 3 9 7 6 

1 
! 

9 nor i - 23 20 

10 FBI   2 13 21 20 

11 noi 3 1$ 1« 0 

12 m 4 14 13 11 

0 1 14 17 13 

OV   1 to 10 18 

AT«   1 13 22 • 

ATOE   2 17 17 - 

M4f   1 f 1 2 

:sw l 5 3 6 

\Ut   1 ê 1 3 

? 

•••••> 
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