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Roofinr; Tile Industry 

Roofing tile production in the Caspüm ree;ion is an "'xnt!1f'1 r· 

of a decentralized rural industry which utili:,;;(· u 1oc'1.l :n~--

sources and labour to meet loenl ho11si.11f~ no"d~;.. tJnti:J .r~> .. 

cently, tile was produced j n n1c1n;r ru:r::1 s tlirow l1oul: t; l1 G(;r r 

but today most producinc; kilnn ;n·c-· J rJnnd on t'i · · '-"" rd; r rT1. 

Caspirm coast. 

Roofing tile has been producod in the Caspian ree;ion at 

least since eRrly Islamic times. South of Bandar Gaz in· 

Hazanda!t'an remains of the ci t;y of Tamis or Tami shn. hR'ITe bn(•Jl 

excavated, including an early Islande citactel with roof t:i 1,~~' 

similar to those used in th0 Cnspi~n1 toclny. 'J:ll':~ citJ wrw 
apparontly destroyed in 1220 A.D. *1 Therc· RrP- f~['rl:y rcfe:r

rmces to tile roofs built by SP;vynd Hc:i.zi Kia in tbr• rirmp;n

rud district in the 11+00' s"' { l1Hter, in 1G27 Hr::rbcri; tnJkH · 

about tiled houses in Faralrnbc=1d, north of f3nri *3 nnd in /l'/:1'/ 

J .• Bell makes reference to tiled roofs in Hasht.;* 4 • Agnin, 

]'raser in 1822 notes Astarabad ( Gorgan) ha vine "pit ch!'d r111 cl,, 

with red tile ••• extending far br.yond the wa.lls; m?.ny.' ':i.th 

four sided badgirs ( windcatchE"rs) with tiled roofs". m~ ~1 ·1 ~'", 

mention Pd that the bazaar wn.s til~d nt tiwt ti.me. 

It can th8reforr=J b0 RSf-'.nmr~d tlwt thrirc~ hns be'''!' an oiw;oinr': 

tradition of the usP- of tilo in housint~ nnd public lrniJ r:U.rll; 

for rnnny CEmturics in the Gnspiu.n rnc;ion, ::üthnur:h jJ;~1 nr• • 

liest u~rn can not be cstablishcd dcfinitr~ly. 

1 *Ho(~er Utevcns, '.rl2._L-!:_:,~E;d~ oi.~,-t.J~~:-... c~.r-~r;_:_~.l;_J_~(fl2_~2:_, 'lCJ'/1, _p.1 ;:'. 
2*H.L.Habino, Les 1)rq_v_Jp_c,_E.:_~_C_c~~Et~LlX1-~":.~-cL(~ _ _l<~:_J:_1:'.:r~~:~, 'FJ-1'?, 11 

.. ·;','· 

3*'' ·r;i t t'T} H b t m 'L . •, . 1E-cJ17 .-1(-,.,.-.,·~ . 1'1/t .v •. rOS er, .10mqs Cf: __ (2_~_-·!::.::T:'2Y_'~.-.J':__:.i:..IL_1::cr~~_:2r..,.c::.J.:.2.:.:~ . ..:.' f> ... ,··· ~ 
4*tTohh Bell, Voyages (~~-~G..<:~.iilb-:f.'~f2:!;_g.:1::f2.~~l.~~J~...B_ __ Di vc~~r~_ .. ;~:~0_1Lt:Le.~.~-.. ~1'::'_ 1 

1 

1763, vol.1 p.133-5· 
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Regional Differences: 

Tile production in the Caspüm can be brokf•n down intô s~vcr·· 
al retjions as to the nature and for111 of the t;iJe p:rodno!:'id, :U '..' 

production method as well as itA currcnt vi8bility nP ~11. in
dustry. Beginning geogrRpld.cal Jy in thn wep,t' l>hr· rnc::i.ori 

<'tI'l',.t·c'\.1J'na· be·twoen i'•r.··t·''I'"' ;1r1cl J1'r.t~1r' J1,1c• ··1 vi·11i·1 ··1,,(,,1 l·l 1 , j.._l _,, 1 - t: .. '"J J_.1. "1.~.1/(J..._(,. ...~1 .• • ... t~J t_ •. ·. ··'··' , .... 

industry today producinc; n lr:•n'/ "r·:u1 11 t,ïre !;·i 1' r•· :•::i11·.i i: 

n.rproximntely 31 cm.x 20 cm. nnd about 1.1+ cm. tbicL·. '.l1l1r· 

use of this t~rpe of tile is exl;f:nsi V(~ today in new bu:iJ.di rw;, 

particularly in rural but also urbnn situations. The it1t'. ro

duction of this "pan" tile is difficult to establinh hü:·trn~

ically, but local p0ople tell of its use ovcr Rt lnast th~ 

last several generations. ~[lilr! is the pr.edominR.nt roofinr~ 

material in this region and is prefcrred for cconomic, mnin

tenance and environm0nta.l rensonri over other indj.[';m1otw · n.nd 

newly introduced roofinc materiAls. 

The second area, or central Caspü:m rcgion, inclucl.c'S th~' 

Hn.sht. plain, tlrn La hi ;jnn/Lanp;nrucl dü;trict ar.1d ext r·tJ.rl s n 1 11 nr; 

the constal strip into riazandar::m. 'rllis arert, oncr·. •iott:d J~o; 

its rr:d tile roofine;, no lonp;er supports an active t:i.le i.1Hl11: 

try. The soils in thÜ3 nrPa nrr' r;r:mr~rally conrdclcrr~d pOCT. 

for ce ramie industries and evcn r•1o~;t brick kilns h.1.vc· r~.:d 1 <·n 

into disuse. Tile roofs in th0 rec;ion are to be found ori 

oldi:::r urban structures, 1:-i.nd rnrticulnrl;y in t11r: br:i.~~n·irs. 

Very few new buildings are ro(!J>d wi th tilr~ in th:h; r1 .. rr,:Lu11, 

and of those that are rnost hnv(' usnd fl~cond h"nd tilr' nr' :i m~· 

ported i t from outsid~ the n.rea. '.I'h(' old t il r, of th r· fü 1
. '\' 1 ! .. 

Lahijri.n Rrea is scrrd.-cylinriricnl, t;rrpcrirw t;r; (:n'~ n11 1 i. n1i·' 

measuring about 11 cm. at the wido Rrnl, tnr1cri1'!'; to :iboi.1 1 

7.5 cm., and is about 26 cm. lonc; and 1 c~111., tkii:k. 'l'iJ.r 1 

D.J>parently not been producecl in ·tl1is nrca fnr :' 111T 11i· r o! 

yC>ars and local skills have probably h~~,··n loflf;. 

'I1he third principal tile area considnred in thi.~; r~tti(l:·:' j !1 1:1, 

(Jari plrdn. Tile rroduction hns in tlw pri.st br· en c1·~nl;rc(1 :in 

'· 01. 



the area between Neka and Behshar. A tile industry operl?.tted 
here until very recently, al though during the period of etur1:" 

no kilns were noted to b~ functioning. Tile ~ilns wero n~t~ 

ve;y-ed and tile kiln operators Wf~rc i11tf)rviewed. 1.rlwr<~ hnfl 

bcen little or no tile production in this A.rcn for thr·· lrt<!~; 

two or three years. 

The tilc produced in this nrea rc::::nrnblns the· H•nht t1.lr: in 

colour and shape, but is somewlw.t smalJP-r in si:::;e and weigb l~ ~ 

It measures about 10.5 cm. at thP, wicle end r1.nd tapers to 6.r:. .. "irt. 

and is 24 cm. long itR thickness vari~s from npproximately 

• 7 cm • t o- 1 • cm • 

Al though production of tilo hn s api 1 arentl~y stopncd, thtt! lüie 

of tile for rural and vi1Jn.ge l1ousi1ir': in contirming. Cl1hc ck-· 

rnand for tile is met by recyclin['; usNl tilf'S and ntilizinir; 

stocks which still remt"Ün from sevnrril yrnrs ;1rr;o. rrilc :Ln 

still the preferred roofinc rnrtterial for m~iny ~1ouse buildr:J'r; 

in the ar~a for environrni:~nt~ü <J.nd 0-conornic ren r:r.i.rw. Thr ii_t -

tcrnati ve new material, géilv~rnizN1 mn bal f:iheeti ng, lJrovN1 h· 

be more expensi ve by a factor of morP tri an 10;<. 

It is f el t by the authors that a revi talized tile pJ•or1u<:rh:i. '. 11• 

in this area could contribute to the' ltousinp; incluf;try And 

provide local ernployment. An anriJ.ysiR of the T'::asorw for f.1, 

local decline Will be JTJade in t11n f OlloWiTI(I; p<l f,f~ S • r_rhP 

transfer of some aspects of tlv; tile t~~chnology of l~h 1·' Ant:' 1 ' 

Hnshtpar region may act as a stimulus. 
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Astara-Lisar_Tile Industry: 

The present decentralized rn1turA of tïle production a.long th(~ 

western Caspian coast can be illustrntPd by thr~ fact th~:t 

there are approxirn~'tr.ly fifty til~ kilnfl opernt:inr~ bd;wel!'n 

Astara and Lisar. ThPse arr• 1.:i.r1•,n:i:-; rur~i.1 ind11•:l.ri~·i:i or.y·:r.'1-· 
. ' 

ting in the vicinity of vil1:1gn nr>t+.l('Jrients 011 f;lw co<~rd:;r•l 

plain inm~diately adjacent to the foothills. Lach amPll 
villae;e may have a nurnber of kilns 0.mploying local labour 

from that village. Tile production units in this area do 

not normally have onsite sources of ceramic clny. Clay.ifl 

quRrried from select sites in the foothills, which may be 
up to several kilometres from th0 Jdln and production ;ra.rd. 

A sRmple of tile clay was collected in the Chubar area, 

about 25 km. south of Astara. Detailed tests were carriPd 
out by the authors on this snmpl8 to establish its comvosi~ 
tion as to particle e;radation. It was discov':!rcd th~,t thr~ 

sample had a very hich proportion of fine particles A.nd litt;J · 

sand and no gravel. The principal constituent at nbout f,rl·~.· · 

was sil t. Su ch a soil can b11 considf'!rcd suitahle for mn:!d 111~ 

ccramic products such as tile. 

~L1he genernl location of the kiln is determ:i.ncd by i ts rroY·" 

imity to not only the raw clay source, but alr;o tlin nccr>8r; ... 

ibility of timber for fuel, trnnsDortation linku to H8lr·~h

bouring markets, lnbour, and qi.rnnti ti~s of avnilnblc f:tor'r~h 

water for rnixing. To the se one mip;ht add the eon:.ri.dcri l;i1 .1; 

of smokr'! pollution from kiln exhnust and hencc the ki:U11;' 

relntionship to existing settlcm~nts. Kilns should irJP•1ll 7 

be located after determinine; prcvniling and ·4'c~ü 1'1ind nn1: 

terns, downwind or to the l~c of villnp:cs a:q<~: towi• s •. 

A number of tile production uni ts visi tf!d in the region m•.d 

a detn.iled study was carried out of a kiln nnnr C}lubar. '1'h(: 

.. 
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Nlt::.lAiANllJAL At\JALl 01~ 
LOCATION:Rustam Kolah, Mazanderan, Iran 

SITE: tile·-kiln 
DATE: Granulomet rie Chart 
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The Chubar unit can be considered fairly typical to th~ re
e;ion and hA.s an output of two hundred to three hundr~d thou
s~nd tiles per year. The production season is limit~d by 

climate to six months in spring and summer. In other seRson~ 
heavy rainfall and cold interfere with tile making and kiln 
firing, and very high humidi ti~s will not allow prope:r dr;yinr • 
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Fig 85 11 
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1l1ile Production: Case Study A 

1rile making is essentially a labour intensi vc procern:J. The 

kiln studied employcd a total of fi ve peopl0. ünr~ rnnn rnn 

the horsedriven clay mill. He wns responsihl c f ot' tll"~ p.T'\}C'

essing of the clay after its clf~livr:•J:';y to tllr! ~:dh~. U.1:1y î ,. 

first mixed with water Rnd allowed to S"G8-ncl fc>r n r11rio, 1 cit 

seVf;ral days. The clay becornes saturated and lumps arrl hrok· 11 

down. The clay, now in a plastic state, is moved to the cln.;y 

mill. The mill is a simple apparatus made from a discarded 

200 litre oil drum. A shaft with mixine; nrms is fixed so 
that it can be rotated by a wooden beam tied perpendicular 

to the axis. The mill is driven by a horse which follows a 

circular track around the central turnine; axis. Clay is 
shovelled into the mill and the mixing arrns knead the cl!1J 
to a uniform mass. The clay now hnving a stiff consiffl;f):ricy, 

is t'ctrieved from an outlet At the bnDe of the drttm of thP? 
mill. Clay is delivered to the working/dryine; sheds for 
moulding. 

Dryinr; sh!,dS are long pi tched roof structures wi tbout wnlJ s, 

open to air movement, which is important to the tile dr•yÜH": 

Process. Til es must be dried under roofed shcl b:rs for T':"\În 
t 

protection and for protection from direct sunlight which 
rnay cause cracking due to too rapid dryin~. In th~ centre of 
these sheds a space is set aside for the work of moulrling. 

An assistant takes the cln.y which has beP.n brought frorn tlv 

rnill Rnd forms it irito lumps, each e11ough for oiw ti l·,, tf1 ,, 

rolls it fl<-".t. The tilr)maker, workirw: nt ~1. 1w1wli, fir~;L 1 '. ! 1 

his shallow concav~ mould and sprinkles a hri.nrUul of ~<n11rl 

over it to prevent sticking. 1'he clay is preR;:c~d inl;o thr 

mould wi th a cylindrical wooden roller. 'when n 11rop, r 1.111i 

form thickness ha.s been achieved, and the clay hns br",, 

pressed into the indentation formine; the tilc' s lip p:ro;jr-cl;i ·; 

excer,s clay is trimrned off wi th a strE-tched wi re cntt ing jJn-.. 
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plement. A wooden platter, formed to correspond on one 

side to the curved profile of the tile, is placed over the 

fresh tile and the mould is thcm inverted. The~ monlcl Ü:1 

reMoved and the new tile is carried on thF' pl8.-tt er b~t ttie 

ansistant ·to the dryinv racks. 

Dryint~ racks are open shelven <ibont 1;? cm. }Üf;h. f>lch ,cr; 

of racks are approximately 2.5 metrcs long and c0uld hold 
132 tiles. Sheds such as those survcyed, measurin~ 25 m~ 

in length by 8 m. wide, can hold more th~n 9000 tiles. 
The dryin~ period is normally bctw~~n two or threc WPcks. 

The production unit studied had two clryinp; sheds wit;h their 
corr~sponding work spac~s. A separate work t~arn opArRtes 

from each shed. Each team produces about 700 tilca pcr dny, 
or about 80 per hour. 

Tilc mouldinr; is usually contr8ctrd at a rate• of 1.woo :rialri 

per tb.ousand to the "Ustad" whrl> is usuaJ.ly rc0ponrd.bln for 

thrJ sJdlled work of actually mould ing thP unit s. He in tu.111 

pays a daily sa.lary of 500 rials to the worker opcrrd;inr'; t11 · 

clr1y rnill, and 600 rials to hin moulding nBsistant. 

Once tiles have dried to about n to 1o;X:, moisture content, 

they become rigid and. rN1dy for firinp;. Tilen are tr:ènnporl , 

to the kiln for firinr;. The accomp•lnying drawing illnntr:d: " 

th~ vnrious componcnt s of the 1dln r;urvr~yNl. '.I'ht: Chub:1 r 

kiln' s tile chRmber :rJ.casu.red Hbout 3xL~ m n.nd 2 rn. d('-"11, r1ri·' 

bad a capaci ty of bct we1n.n 20 nnd ~5 eu.bic md; res; i r. r"' n fi,,! 

?500 tiles per firine;. 'riles t"3I'P ~~tackcd on "~nd", n 1'1•'.l;l·' · 

a.llowing the free movcment of hot p;ri.ses nround en1·1· t.U" 

durinf\ the bakin~ process • '11111' tilc cbarnber iFl I'Cl' Pr:rl llV!' t 

wi th a sheet met al pi t ch cd structure support~,d on h ri r:. ! . en! 

urmso The firebox located under th0 tile chr~.mhcr in V'•itlt• · 

with numerous p~rforations allowinr; access of lwnt :·1nrl 1~r:1.r:··: 
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.to the tiles~ beinr; bRJtedo The kiln is fired on wood whlch 
is loaded through thé vaultt'!d fu~l hol~ at thr:i bane of the 

kiln. Wood fuel is stored. TIP-'.1.r the mouth of th" fnr1l hol ,, • 

About 5000 rials of timber is conrmp1cd :Ln cach fiT·inr': .. 

Londinr, of this kiln takes OIH' ch:y. 'Che f:i.ri.rw: b1!r~;: frn11• 

clnyFJ, followcd by a dny of cool:i.n1~. Unlo~~dinri· t;:1l.1:n ;»ir1!;r1•" 1 

day. Al together, batchcs of 7500 tilc s can br• prodnç r."d 

r!'Vcry wc,.,k. Work~rn on thir kiln surr:r~N1ted thnt at th.in rnl; 

thcy wcr~ able to ID8ke mor~ thr-1n twl":nty-fi Vf! flrincfl in t11~' 

six inonth production ocason. 

At the time of the survcy, til~s wcre marketed at a cost of 

9000 rials per 1000. Rapidly increasing labour contn 1FtVt" 

raised tilc prices over the lnst three or four years from 

3000 rials. Even at these high prices tile costs rernain 

compf'titivc with other roofin[~ tw1t0rialn, and tilc in tl11~ 

pr~fnrred roof cov~ring for most of th~ Astara-Lin~r rc~ion-

,.•: 
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Neka-Behshar-Tile Industry: 

The area of foothills and plain h0tween Neka and BehPh~r 

lvrn a large rnm1ber of kilns produd.11r~ princip:dJ y rrd fJ.rer1 

brick and lime. In th A rrc~nt 11:H1t, r:ouf ti lr, '""·'.f1 :1 Jr: ri 

major product. not only tlw old •.:r r·u:·ts of t1 1 '~ f:;()\TJ 1 [! r.:J' 

Neka :J.n<l Behshar are roofed with r('Ô !:.ile, but al DO t:'r· 

towns of the Gari plain to thr:: wcst nnd Gargan to tlie eant. 
Bctween Neka and Sari tile is also thn predorninant r1n:•~3l 

roofing material. 

l!,our or fi ve tile kilns operatcd in the vicinity of Host am· 

Kola, about 9 km. west of Behshar.. It is apriarent th~1t 

tbcre is no problem of accessibility to ~ood cernmic clqy 1 

since many of the kilns use onsite clay. Soil nnmplcs wero 
collected at a kiln site in RostnM Kola for tcstinc by the 

authors. The r~sultinr; analysis shows (nFJ in th~' Chub:1r 

sample) a very high proportion of fine particles. Thr soil 
' is primRrily composed of fine silt pnrticles n:t ovnr f;nr:·;., 

and smnll quanti ties of clay ::i.rnl fin<~ rmnd. J.,i lv) th~~ 

Ghubar sa:riple, the fine texture of th0 Rootam Kola. rwl 1 

ninkes it suitable for ceraniic production. 

The kiln studied wn.s a small production unit, but couJf! li·· 

considcrcd typicn.l of th0 ff,W kilns opcrnting vlithin th1• 

town of Rostam Kola. The kiln site was in the nouth w0Rtr)ri1 

f'é!Tt Of t}W t0\1ffi, bord<0ring Oîl l:)H' p-;1rden rtrr :1;; ot l;)ir ·rlr . 

pf' f;ltr 1 town. Th1~ ld.Jn rd.te) 1.1.·1:; :1 1·:·1~1tivcls r:11 f'-c1"1 1 ··l11 1 

1mit vd.th o:nJy fuel bninc~ bronr :hl; from off tbc r,:Jtc ~ U ! :1 • 

:Lo quarried on a site adj A.cent to the kiln and 1::1 tr'J' j ;; cil· 

tained from a well beside the workinc; dwd. T1h 1.: l·iJn 

studied operates as n. f arnily conc0rn, on l y eripJo~i iJ1ri; rw · ·.: 1 

sionnl village labour. 

1.rhe · tyne of tile produced, typicnl in this Gren ri ml nrd J r:''1 
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MECHANlCAL ANALYSIS OF SOIL 
LOCATIOil: Chub-bar , Gilan, Iran 

SITE: tile -kiln 

DATE: Granulomet rie Ch art 
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locally "sofal", is a slightly tap~red cylindrical doubl~ 

lap type, known in burope as Spanish tile. 

Production Method: Case Study B 

~3oil, nfter bcinr.; rxcnv:it 1-d f:nH11 th 1 cl,1;y pil;, i~_: 111"!: ~-·rJ 

marnrnlly by shovel with water t;o forrn n pE1.[-;te Hbi.c.h i:J left 

to soak several days. During tliis Jirocess it is important 

for the clay to become thoroughly And uniformly natu:rated, 
and for lumps to be broken down. Knc-r\ding soil by foot is 

commonly practised. The clay in a plastic state ü:i then 

carried to the working shed for forminG into til~. 

The drying shed work area is a lonc pitcltod roof shelter 
wi th w--llls of looscly wovm1 brnnchC' s. 'I1hc 11;1_ tu rr of l~hr> 

walls allows for relati vely fr0e movor'lent of ni:e throur1:h 

to facilitate drying. At one end of tho sheltnr in sitn

ated the work area, the main fenture bcin~ th0 pott~r's 

whoel on which thr> tiles are formed. The wheel is n:i.t;ua.t1·11 

in n sballow pit so that the poi;ti=n' can sit at ground 1erv 1"'l 

nnd use the floor of thn shnd nn hin 11orl:::in(j Fi1JrfnC(·. CJn:y 

lumps of the appropria te si7'e nr("'? plRced ,,ii thin eas;y rcach 

bcside him. Each lump is first; ccntred on the Hh~:el. ~rhr 

whor'l is rotated by a second diRk fixed at a lowPr levcl 

nnd turned b~r foot. Th(' pottnr with one hand formr:i trw 
c.lr\y into a tapcrinc; cylindcr, thn othr>r hnnd on thr: i nn:i ck 

fortnrJ th~~ holloH int•:rio:r., n.n i Il ! ot or v.:1;;(; ''', !·i.nr. ·in 

,-,uu:Lr.;l;nnt r 1 ·1'1ovc::i th.-· ccinr: fr()111 f;l11• 1.r11cr:J .:ind 'f; i !. l :;:i ,1 

for dryinc;. \-./hcn "leather h:1rd", the c.ylindcr in 1 :i :rr:: citt 

lOD[';i tudinal]__y' tllUEl f ormin_g tWO tilc 8 • rl1hCSG :Cl TC th'' tl f::)I I 

eithc~r on racks or. on the floor of the shed to clry h:1.rcl .. 

Drying time may be sorncwhRt less thnn tlFtt ner:clcd in t11n 

Astara-Lisar region bccause of the lowE~r air humidi.t~r· 

~ 
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Tiles are afterwards transported to the kiln where they are · 

stacked on end for firing. 

The Rostan Kola kiln dif'fcrs in design frorn th~' Chuhr-ir k11n. 

Whilc the ln.tter was open moutJ1ed, rü lowine~ hcnt t.~o r~:cv;~q·\' 

freely .from the tile chambAr, t;111~ li'ontrirn KoJ.r• ki1 n J :·: ! ·1r·· 
ered rit the top and thus cont;roJ:.: l~)i·! outfJ.01.1 of lir·;Jl: ·:r1r.l 

cxhaust gases to some extent. Ji'or f;1tÜ3 rr~~~son üffic:L nc;y. 

cnn be expected to be hie;her. T'hin Jdln has b(~r~n derdr;nsd 

ta be fired on wood, ~~ich is fed in via a ramp leading 

down to a fire bol~ Rt the kiln' s bnse. Gombustion tn.kr'tt 

place in the vaulted fire chRmber nnd heat escapes through 

to the tile chamber through holes in its floor. 

'rhe kiln ovm~r stat~d thri.t thref' or four years aco when .th~ 

kiln was last used for burnin~ tile, wood WRB the fuel ~m

ployed for firin~. Twelvc of thirtcen horselonds of oak 

or clm wood were consumed each firinc at the total cost of 

about 2500 rials. The kiln has sine~ bec~n convcrtcd tn run 

on black oil. Each firing now rcquires thrcc bRrr~ls of 
black oil, costinB a total of 3300 riRls. 

The kiln had a capacity for sev0n to cie;ht th01.rnand ti1en. 

I3c~caU[3(~ of the time consuminr; tile f orrn:i.ng tnchnique m1r.' 

rrionth was needed br-~twecn firinp;s to aceumulate cnour~h t.ilcn 

to fill the kiln chambor. OnA dny w~u rnquircd for lnyin~ 
tile in thA kiln. The kiln wns fired for forty-oir;ht hn11rn; 

th~n two or three cl8.yo wer0 nf'ccl t)d for cool:Lrw; ;1ncl rr:P1n 1.J.· 1J" 

By th,, described Jll(;t;ho<l n tcrur1 of i;\'O pr·onJ·' :.1.• · .·1lJl•; !. , 

JŒoduce about 600 eut tilcR pcr chy. In t.h.i:: 1 iln tl11• 1. 1 ·.iJ1 

c.ipal tilc makcr was also th1~ kiln O';:nnr miel h.L \.':'r~·~r. c ··11r' 

froni profits of selling the finished tilr:n; t}1 1 1 r~1"~ ,, 1.1 .... 

culatc·d to be about 900 rials P'0.!r (h;y. His rir;r;i~itnnt;, lr 

currcnt rates, would be paid bf'tWef'n LJ.OO r-i.nd 60C' r:i .. nln 1' r 

day. 
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Like the Ast~ra-Lisar district, tile production in the Neka
Behshar district is limited by the climate to a six rnonth 
season, beginning in the spring and finishing with the early 
autumn raine. During this season the total production of the 
Rostam Kola kiln was less than 50,000 tiles. 

Tile has not been produced by th~ Hostnm Kola kiln for th0 

last three or four years. Thé kiln has since bef'!n ~mployed 
for brick production. The equi.pment still exists for tile 
production and there is still a stock of tile in storag~ 
within the yard. According to the owner and chief tile/ 
brick maker, production could be switched back to tile at 
any time. Lack of demand and th~ increasing fashion for 
sheet metal roofing are the reasons given for the d~cline 
of tile in th0 region. In spit~ of this, local builders · 
still maintain that tile is the superior roofing mAterial 
in the region. There remains a demand for roof ing tile • 
and most of thr~ new buildings currently under construction 
in Rostam Kola and neighbourine; settlernents use tile roof
in~. This demand is met mainly by recycled tiles from d~
molished buildings, and to R lcsser extent froru reserv~s 
still in storRge with tile production units or m~tAri~ls 

marchants. Tiles are preferred over sheet metnl roofing 
by mnny builders for environm~ntRl reasons. Attic spnces 
under tile roofs can be used as food stores du ring -t;h~ win

ter months, whereas goods stored under metal roofs ar~ 
susceptible to free7.ing. AA well as this, recr?nt incronsrn 
in shnet metal roofinre, costs lwvc brought the nr~w rr1r1tr'rir•l 1 ~! 

price 8.hove the cost of rr.cyclcd tilc. This f:\etor rn:1.v 

nccount for the continued intf')rest in the use of t:i.ln. 

':I.1he market price for tile at the tirn~ of the survr!:f w1s 

2500 rials per thousand. This represents an almoFJt four

fold increase in price since five years ago wh~n til~ sold 

for 700 rials per thousand. The prices given are from thP 
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kiln site; tQ this must be added transportation costs, ~1ich 
correspond to about another 500 rials per 1000 for a diste.nrl"! 

of about 60 km. 

The effects of increasing labour costs on ~l produr,tion 

system which is appR.rrmt1y ovnr l..'1l>nur j:nt•,11s:i··,i h·1r: ·1_erl 

to tlH~ decline of tlw tilc' jnrllir:l;r;y in th'' lln]'····Hc·h~,:1 1 :11· 

region. If thA Rostm'1 Kola production unit c2.tJ br; ~1c 1••• 1 :rtr~rl 

as typièa.l, tile costs would hn.va, to be increascd frorn the 
current 2500 rials per 1000 ta about 1~200 rials per 1000 to 
make the production method viR.ble. At the higher price, 
wages of the workers could be paid at current market ratas 
(autumn 1978) and an accept~ble margin of profit could be 

made. 

On the other hand, such an increase in the tile price would 
rut tilo well above the price of nny competitive matcrial; 
hence makine; it unmR.rkctable. 

If tho tile industry werc to be revi ved in the lfokn.'"'.'IkJwh11r 

arr~a, developments must be mr-i.de in the production rnethcid. 

Since raw materials are plentiful, skills are availahl0 
(al though in need of upgrading) , n.nd a market arpi.ren !; l y 

still exists, such a revitalizntion programme may be fnnnJhJ • 
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Comparative Tile Production 

Chu bar Rostnm Kola 

Type of tile Bir1c;le J;ap Double L~Jf' 
o20xo31m. • ~i Ox" ?'lm. 

-
Tiles per sq.m. of ~';·1 '1 ( '() 
covered area* 

..... _ .. .-""' .. 

Volume of tile • 03'19 .,OY?1
J 

cu.m./sq.m. of covered nrea 

Dryweight of tile 
kgo/sq.m. of covered area 

51.6 60o5 

Type of Kiln open enclosed 
u1,draue;ht updrnue;ht 

Capacity of Kiln 211 cu.m. 7 eu. m. 
7:;100 tiles 7500 tiles 

Hnrnber of firings 25 12 
per G month season 

Ye~rly Tile Production 200,000 90,000 

Yearly Production 6,500 ?OO 
eqnivalent covered 
are~l, sq.m. 

Ernr 1 oynrnnt 5 2 

ConrmmPr Cast 9, ()00Hl s. 2,500H1s. 
. per 1,000 tiles 15o0 11-.17 
"' 

"' Note on areas 
One square rnetre of horizontal covered area is taken 
as the standard for purposes of comparing dif ferent 
roof types. This unit has been calculated jn P<H'.11 

cnr;n to allow for diffnrnnt roor ri"Lopnn. 
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_!!;co~1om :i~_9-9.22!Pti :r:i J:1012 

--
Chubar Host am Kol;\ ----

HëTt·r JJaterial Cost •· 0 .01 G o.o 
/sq.m. of covered Rrea 

,.._,_, .. _.,.~""'"""" 

l~ncrr;y Co nt s in lî'irinc; 0.0.7; 11 O"O'l?'.) 
/sq.111. of eovered n.rea l 

. ··-·- .. ·--·-····--.·· .... ~·····"•"'"' ! 
(J' f ,, 11' p . r-Jr: '. 1r:l~·~ ·I ,:) o . ufL inc; rice ( 1 

- __ , _____ .. ..,. ..................... _ ... ,..~,, 

Workers' Salaries 500Hls. Givcn GUlTC::nt; 

per dny 600Hls. Sn.laries Hateé 
1700Hlo. '+OOHl s. '.)OOJUr:i. 

90üHls. 1 ~)OORl o. . -· 
J~abour Costs 0.207 o. 3l~4 .4?6 
/sq.m. of covered area 

.,.. • ...,,V 

j.', of SelJ.ing J?rice 11 n71, 82~{ 590' ., ,;1 
-~ I ' 

-~ .... --,··· 

Total Production Cost Oo257 0.417 O. 5W~ 
/sq.m. of covered area 

... 
Annunl l')rofit as % 1+5% Oo0% 20';1{) 
of Gelling Price 

... .._., .. _ ...... ~. 

Profits and Return o. 2'12 o.o f\ 'Î 7:·? "·' ...... 
/sq.m. of covered Breri. 

-..~, .,,,.,,_... ... ~ .. ,. ··-··· 

Gellin~ Price to Consumer 0.1~69 Oo417 o.r~n6 

/sri.m. of covered aren I1arlu:;t l'Iarket c,~Jcul 1 î 1 ·'1 

Pricc rrice J·r:teo 

.-~ ... ·-~ ....... ~- ..... .., .. 

"' Note on costs 
The price of one labourer' s work in one day ( w1Jich nt t1"' 
time of the research was 600 rinls) is taken ;.u1 th0 bnoü· 
unit of cost, and all coRtin~ fi~ures ~ivon in the tahlv 
are fractions and multiples of this unit. ()inr.c tJvi r•rJ, 1 :1 
of local rnaterials in the Caspirrn area includr~ ri. lnrr~r' J ··l • 1

' • 

component in production, this nppcaro to be ~Hl ·1rpn•r1r•i:: ', r· 

unit. The labour unit maintaino itfl compnrnt i .,.,.~ v·1 l.11" o·, ' 
time ns prices chanr,o. 

• 
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Froposals: 

A comparison of the production mr~thod s in tho two t.iJ n r<'rtn1':: 

of the Caspian points out thr'ir rc·spPctive shorteonLnr"n n11•l 

advnntages. It can bn secn thnt tbn Hwjor f<::etor in prwJ11. 

·ctio:n in both cases is thn lc1br·11r (~on1poncnt. Jn t'" r~.: 1 ·.'' 

Of th r> l)ost·im Trol'"' ki'ln °,?ol, ()i'. ·'1·)1r~ rr1nl-· 0 rinlu. en<·,·j: ;.,,. ;•-:·c·.,··1.ir: 1. _ , •• _ • ,, • '- ( .J. .L\.. r... . , r ,_ , . " _ , . . . ~ _ J , ,, •• _... , , __ ~ .. , 1-.J _, __ .. , 1 ) , _ • , 

ed for by labour. The SPlrül 1:dzc of tilos prorluc.1:d in !;hi r~ 

area and the time consurning production procr>E\fl nrc~ r 1 ~:100!):1 

for this. 

An increase in tile size is the simplcst WAY of iNproving 

this Bituation. The recoJ11m<mdnd si:;>;0 for donblc: lnp t;ilf'El 

in Europe is 18. by 35. cm.~ or more thnn 27$ tinv~s l~~I'f",';l' 
tban those made in the Neka-Bnhr;tiar arc a. ~['ho::; c l '. 1 r·t:;r::r ti J r·: · 

would sell f br a much hitr,her pricn and wonld onl;y rr)q1.Ü1'''1 

about the same labour as the smnll8r til~. Howev~r, thr 

11ic;hi=>r cost would be offset by th0 recluced numlwr of tJJ cr; 

needed on the roof. The sinr,10 lnp tile produced :Lt1 tlir, 

iLstara-Lisar region hRs distinct advanta[i;es oveT: thi1 drn1h] '": 

lri.p type. The single lRp pr:m tiln sav0s about é!()j;' Ln rr··· 

quirod rnw rnaterial Rncl the remiltine; roof i;; corrrTpo11d·· 

ingly lie;hter, reducirig conntrn d; ion J7n (]Uirr:'rii'n !: n. 

l'nrtinl rrwchanization of thn tiJ.0 rr1oulding proccss wonlc1 

alco decrcase labour costs. '.I~Ho barde rnethofü~ coulc1 br· ·•r1 

opted: 
i) Extrusion of a continuous tilr~ profile, ':;hir~h i!1 l::lir 11 

eut to tile lengths. 

ii) lTouldine; by a pre1rning rr1nc11irw, whicll c:;n b · ci t h··1· 

manual or motor driv0n. 

\Jhilc h~md made tiles are ofb•n irrr:gular .• j_n si?;r" :•q:I ri, 1r- , 
machine produced tiles are notod for thc{r uniformi~~-

The Hostarn Kola t.ile yr-1rd, it nhould hc notcd, dO<'f"' noL 

* A.J .Elder, A.J. Ifandbook qJ~ . .J3ui_lc)_i.1Il:;_J~nc1?!2~LI~Q., 1n';' 1
l, p •. 
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r~rnploy a cla;y mill. hanunlly mixccl clay lacks thf' unifrom 

rtnali ty ne ce nsnry for good tilr; rn:1l· .. in 1:r:. Po 1·rr>r cl ri v !·:n id lJ .. , 

ü.w; rnnchines can produce larc;e q11.nnl;itico of clt1_y nt !;111'· 

proper consistency in a short ti1111). 

LAllOU!l l'OJ! TllH MANUl'ACI 1.JHF Of' nonnNr; Til Vi * 

J'rtJCCSS 

l'/r1i11 tiln 

J /,111d111fld1· 
81) lom/111k 

J :\ 1111·!.-d 
2.\'lllillli/!Pk 

Si11,~lf'--lt1t• tilr•s 

1 /.111.1111.1,/;> Ji.\fll;;11:d/1,I(, 
8() /1 1111/1t1k fHl'.i;1:d 

250 to11s/11 1k 
--- -----·-- -- -- -· --- --·-

.Mm Mr111-/r,111rs i\frll i\fo11-l1011rs i\Jrn i\f,111-/1mm Afrll i\-f,111-/101m 
1wr /,,,, t"'r /n11 11cr /1111 /lf'r 1011 

1 bi1d-wi1111i11g and haul-
agc incl uding wcathcr-
ing................. 6 

fxcav:itor winning and 
wcatlu·ring ropc haul-
;igc ............... . 

\Vct pan ............. . 
Clot production ....... . 
Souring ............. . 
lhrwwing tfots to 

makers ............ . 
Making .... _ ......... . 
1 hnd-moulding and set-

- ting in racks . . . . . . . . . l i_l 

IJrying 011 racks . . . . . . . J 
Pbcing pallcts in asccndcr 
Whccling to drycr- ..... 
Ca111heri11~ and chcqucr-

111g ................ . 
Lc•.1ding 311d whcclittg. . 2 
Sctting . . . . . . . . . . . . . . . 2 
Firing---continnous ..... 

3.0 

0.5 
0.5 
0.5 

0.5 

5.0 
0.5 

1.0 
1.0 

or intermittent. . . . . . . 4 2.8 
Dra\\·ing and sorting . . . 2 1.0 
\Vhcclini: and stacking . . 1 (),'i 

l .cqdini'. ..... , . . . . . . . . 1 Il. 'i 

ToTAL :) \ 17 .. l 

4 
1 
1 

4 

(j 

(j 

·1 
·l 
3 

4 
J 

·li 

O.Ci 
0.2 
0.2 

0.6 

l.!l 

1.0 
0(1 

().() 

0.7 

0.(, 
(l'i 

fi. r; 

7.1 

6 3.0 

0.5 
0.5 
o.s 

o.s 

1 (i H.O 
J 1.:; 

:?. 
'1 

l.f l 
l. Il 

4 2.fl 
2 - 1.0 
1 (l_'i 

1 11 ') 

·Il :)U 

g 

4 
1 
1 

2 

1 
.j 

9 
4 

_I 

·11 

0.6 
0.2 
n.2 

LI 

(l 3 
(l ') 

tl_() 

().() 

2_() 
1) (, 

(I_ 'î 
11 .. :; 

/J1 

C:u·1it·1-l costs for bath tiln 11'1011ld:i nf'; m:11~hi n n and (>1 ;' 

wi.1Js n.r 1; qui te high, nnd lnrc:c invr:r;Lm,,nts • 1 . f 

ln l3UC:1 t 111lJ1,--

mc11t nw.;y nbt bi:: fr.nniblP in tbc srnl1 fJrod11etion 1_rcl:_· c•n 

• 

+ ff.'.J.H.Wcnt, Tho Ent;:ll1Jjr;lnnn11t 01· th1~ T\ricl: g '.l.1Ur, J~;-;~~T·;·:·?~·· 
J:.!l .. Dc10Jonir!:.G__Q..'2!,m_t_!'j°5~]i'~-1'T(~,'T,- ·J .-~·~f(ï';J.--·-· · .. ---·--··-'· ·· - ..... -
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finds in the~aspian. Increased use of capital intensive 

methods would no doubt lead to thr~ centralizati.on of tbr';' tiJ 1 · 

industry into larger production uni ts. C0ntr~d.izüir'~ pro

duction would tend to t:.:i.kc tlJ(~ industry nnt of trir' rur·nl 

rr:r;ion nnd remove Rn importR.nt nnurc0 of r1.Jr·1·1 1 •r1r:ln.yn1,~nt .. 

Rnt ionalization of the~ tile rnn l:j_n1• pro en r;;_· t: _, 1 "f"'' :i_ l 1 l _ 1 'i.tl1 -

out destroying its employment i:.''ncr;1f;inr1: rot··nf . .i.:il. 

It cen be se en from the rüans of both th•:1 Chubnr n:ncl. thr- Roi L ' 1 m 

Kola tile yards th:ü placement of thn elements, such an thn 

work 11reas, dryinc; racks, and 1dlns nrr: in a rnndon fnnld.on. 

A c;rnat deal of time and lnüour is w1stcd in trarrnportlue~ -

tbe clny to the work nren, or thf· til'' to thn dryirn~ r· 1 cks 

;1ncl thcn to the kiln. Addition<1l J.y, bncause thP firinc; prnc r. ·;n 

rcqnirP-s sevcral dayr:; for unloacJinc: nnd coolinr 1;, tilen r:!1n 

not bn fircd continuously. Alco, bncaw:i0 of the~ intf)J'f'iittc'r 1
'

nature of the firinc process, requirinr; pcriodic labour in--

put s, there is li ttle specializa tion of production nef; l vi t:t 1 r ·• 

'.rhe production mfh.thocl CRn be rntionali:i:~d by irriJirov,-:d ;'.î. ';~ 

orgnnization and bettor rnannB0mcnt of labour. 

The accompanyinr._; diagrarr1 shows ;1 proposed layont for :i_n 11 p·

c;rndrd tile production Ri tf' • 1r1.'o kiJ.rw, fircd '-1J1:;1:1·n~1 I. '1_~,r, 

nre employed Bo th~i.t ti.l0s Hrr~ 1winc; c:mrntnntl;y lnJ.rJLed. 

Eler•innts such as the clay Plill a11d dr;ying rackn ;1rf' ro:-d- -

tioned so as to eut down t;:ransport:rrtion dint,..,nc.cr'. /\. rn 1 •1n:•.1 

T\rod11cf;ion W)thod r-:d.riiJ<ir to tl1 1 • Cl111l1-'11' one: .L: ~ 1'11110~·,:· :'; :" 1 

1 J-J'l'1- ·t-11·· (-•C''-!('r1t1' "ll ('TlJ't•l (")-\'"IIJr11·t- l"f!)l'l'.'\ l'J0 

) 1 ''" ;1r·r-,,-,,-, 1- ()' 1· 1· 11 ' : ,,,. ~1 ', V '··-···' _..,.,;1 ,,,. . r., ·' .: .. ·• '· 1 ;: , .• '- • -1.1_ .. ' ,,,_, 1 . ·- , 1 · ·-

·j ,.._, 1·1c>·t· J û"'t 1IoT·J'~vr1· ~l l1J'r·r-__ l10·1· clr•1:'1'c'' oJ' s1)cc'i :11 i ··.·ii·i ,.,1, 
, _ 1 J . .1 • _ ~- 1 • v· "~ - ' ~ 1 • - - - .l • · - \ - ' ·- ·" ~ ·• ·- • -· - · -- ·- _J • 

m r::nnG that th~ tile mouldA r or 11 in ar-w :i. s t nnt n•·, rl 11 n+; J -- ··1; 

thrdr 1vork periodicnlly tn h0lp lond or unlor1d Ll '" 1 i_l 11. 

It is assumed that their prodnr.tion lcv(·l wj_ll tl1 1 • 1· fr11 

incrense. A new specialized roln, thnt of th1 l'.-i.] ,, 1;·-~ 11 ·1' 

Jrci r,rn::i.t0.d. The kiln YJ~epor in rcrlponnilllc .fo1' l;r11. :;li !_ï r:cl 
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task of sup('rvising the hi.~v ing or tlw kiln '1.nd maintaj ninr; 

tbe fi ring at the opti:rmm lr_;vc'l. Dr:li verics of rnaterials 

and 1iickup of th" finis11~·d products ar<e ,<üso or[jRnised to 

be more efficient. 

Assuminr; production n.ncl firinf:; rrwthods sirnilar to those 

enployNl alrcady in Chub;J.r, the irnprovr>d 1 :l.yout ::i.ncl job 

allocation rn 1~thocl sur;r·;•)ste:d abovc could result in about 

27°1 
• • fi'. . ~ increasc in e_ iciency. 

:F'urth,·:r· recoy·.nendations are T'lade in the fol: owine; Jlagt=!S 

for irrmrovin::; dryin'.~ ;:0thocls 8-nd l:iln c]r'sif';n, and for ex

tcnclinp: th0 production se<l.son bc;yonC: the pn-~scnt six months. 

'.rhese ir:iprov(•ments cot1 l<l lcad to a furth:··r increasc in eff

iciency and production. 

Trnditionnl Tile Production SvstPm 

Frorn the Chuba.r hiln 

(Output 7,500 tiles per 1-.reek) 

h 
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Tile l 8}:er '1 f II louldinr; :~~~~~~~~~~~- m l f f\onldinp; :>>:qmh500 ::::::::::::: 

Assist8nt '1 f F3tackinc; b?\\ u l f 3t::i.ckinp; :>>>t u 1 600 ::::::::::::: 
- . >·:::::::::::::: ~::::::::::::::: 

~!.01J 1 ci i nr; ·· · · · · · · · · · ~:::::::::::::~ ..... · ·· · · · · · · · · ·· ···· · ··· · · · · :::::::::::::::·· .• 41500 ·.-.·.·.·.·.·-: .·.·.·.·.·.·.·. 
Til~: L~i.Y:er 2 

~Lc;r:ist'1nt 2 
. • 1 , . ., :::::::~::::;: >::::::::::::::: 

I· e:=! r:'lJT'l ru-:~ Rno )~")-f~(.1 :~:- •• ;..:l:r1~ ••••••••••••••••••••••••• ·:-:-:-:-:·:-> •••• ~ 600 ~ / .. ~ _, - ·-- (_~ .. ' . J ':'.:~::::::::::~ ·:_ :::::::::::::::: 

Lill \oTh;r . ~· ·~ ... _:::::::::::::) 1·· . ~:-: .......... . 
Lil 1_1.nr~············7"}}}: U L1llu1 1 r; ··········.~}}}) U 1 500 

'I'ot<tl Lnbour Cont '1-700 

J10~ 1 diw-: Kiln u UnJ. O'.'ld inr~ Ki ln 

f Hirinr~ KiJn m Louldinr': Til0 

c Coolir1f'.' Pm Holjd~v Ed -- -,, 
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IriprOV<'d r11ilc I'roduc t;ion Unit._ 

Labour Orgnni:;>;ation ancl Kiln Firing SchPdule 

(Output '15,000 tilPs îJer 1.vef'l·) 
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Kiln J:P0per 

~1:1:1~11~1~ 
A 8 A 8 8 

Kiln ;,Jorh~r M BIM '.'.}\I A 

A 11000 

500 A 8 
Mill \:or"\':r-~r 

.... • :>::::::::::: ::::::::::::::: 
Cperr:J.te Cl~\Y IhJ}j)·······························)ll--((()····~ 500 

Tile Vi~ker 1 1 I·Iouldirw Tile fir\\\~f~iln ii. ····················)ll--~\\:.\[\\\}····{1500 
APsistant 1 heasurinr- Cl av ;~:;:fü?stacl~incr· ............. ~j;T:\:\ ... . 

,,. .. - \ _, -- d ':::::::::::::: .. - ') :;:::::::::::: 
GOO 

Tile haker 2 Louldiiw Tile r{~i<:*iln B····················>+::u:+··:· 1500 

Assistm1t 2 I; eti. m irinr, C 1 a~r r~j!l![~f \ ~-;t q c 1~ing ·•·· .••.... ••• • >{!\!\!\!\:\· · ·· · · 600 

1i.prrentice · l • fi1 • " <::~::::::::: .,. ,... • r ) ·.;.;.:-:-:-:· 
l 1onlt,J.nr; iilc ..:!..l)~:0J::'DC:i.t0l;y for iül:n A(,:.B:::;::::::::: ••••• 

·.·.·.·.·.·.·. . ..... 
800 

CI.1otal Labour Cost 7000 

Lo;;dinp, Kiln 

f Firinc Kiln 

C Coolinf~ 

U Unlo:;dinri; Kiln 

A Li ln 1~ 

B Ki 111 13 

M I'JixiJw . ' 

k<tl Holid:13' 
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.Kiln Design and Firinc: 

lalnn nrP normn.lly l'('qniri~d to 1irin1 1
; b~n1JH~r<d;UJ'r:n of C'.f'!'nt1i1' 

prnclur,tf3 to betv(~Cn 900°C. nnl! "l100°C ln orcfrr· l.:c1 c:111.n"· :···· 

tic le fusion in the bnking J)roenss. 'I1 h"'fit~ ter·11 1 ~1-~1.l:11 e• :1 rp11~:i 

b~ rnnintain~d for a reriocl of i; i111r' in ordc!r 1 l· ''.: rr'r: i 11 1·;·~ 

arr· thoiroucr,hly and mrr'nl~r firrrl ~ 

Kilns can vary widely in desie;n, firing method, si~3~~ and 

fuel. All these fRctors have an cffect on efficiency and 
quality of products. 

The simplcst way of firine til0s is by constructin~ A t"mp
orary "clamp". Thin mr'thod <locs nol; rcquiro a pernu1n"ont; 

kiln structure at all. rril~·s arc fJ:i.mply stackr,d up nml 

packed 8-round and ov~r wi th stra1:1, wood or dric~d dung. 

The clRmp is fired And cov•"rrd nvr'r 1.,.rith fü:ihr~n or conlR to 

lY:i.k:e the• tiles. Thif3 mr-~thocl d.01'8 not procluc~c unifo1·m J:"1'.Hrl I.· 

ns mnny tiles are under or ovor fircd. Unch 11 1 :t;l10dr-1 hn.ur~ 

not becn noted by the 1~uthors in Irnn, altho1w'1 LL ir'. r,.01::11'(>1: 

practise in Northern India and Hcrirü. 

tlndrRught Kilns 

Updraught kilns arc the co11nr1on t;;ypr:; for tilc~ rrod1Jel::iu1 1 ' 1 1 

th,., C8.spian. Updraur:;ht kilnR :ire 1lancd on :1. f'~impl'~ dr·;1i .:1 

e on n i f3 t in g of R t i l n 11 o 1 rl in f''. c 11 : nn h ( , r .f i r ,, d f r orn : 11 1 o t ! 1 " ' · 

clt:inibor im1 ediatnly bolow, wlt!':l' 1 ' fru~l in bu t'Jl' !I., 'CJ.i·· 1' 1 • 

l;1'io t;ypcs of updrallght kilns olH'l('t'V'''d in tlw C. u;r· i rn :1 r 

'I1he first, an open top ty.po, 11:1n founcl in th•.; Cl111i 1 'JJ 1· 

crilr s were stR.ckr~d to the hrirn of this kiln an cl l, f t · ': 11 , 

t o be firr;d 1vi th only a pi tchud roof réÜn shelb~r ,, :: · ; ' 1 
• 

Hot r.;ascs aro frer~ to move around the tileo bcin1· Li.:r· ·! 1 ' 
1 

thrn cscnpc into thr' nt1noophf'J'I". 

t (~rnperatures of as hir 1·h as 8oo0 c. 

~35 

1
-, • 
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nnd as 1·mch n s 

]Il ·i;y ~ \.'' .· 
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bcnt input m~y be lost in these r;ases. For this rcason 

~mch kilns are relati vely inefficient; in fuel co.rummptlon .. 

'I1he second type of updrnur;ht kiln w:u1 Btuclicd i ri no~::;l;:qq r:oJ:·1. 

r_rhic kiln shows in principle élll irnprOYf;J'J{"lÜ in dnnir:;n. 'i1Jw 

tilc cbamber in this c11se wnn ··nelo::::nd l>y ;i dr J : , • :r··- ! 1: 

for nmall openings in tlit~ l;c11• i.Jlii(~it :1llm,, 1'd r0
: 1 ;· •_1 [;n , :· ''! " .. 

Al thoue;h temperatures of the exhmrnt nwy hnv(; b('c~n rd.1n:Ll 'r . . 
to thf" Chubnr kiln, gas~s ~'scap~ at a control1r:d rate. 

DcGpite the fact that there was no chance to cornrare tJHi 

two kilns' firing efficienc~es, the Rostam Kola unit should 

provo to be somewhat better. 

Downdraught and horizontal Kilns 

Downdraught tile kilns were not nob~d in the c~lspi~1n rer:,iou 

but ar~ employcd som0times in brick production. Traditional 
wood burning downdraught nnd hori7,ontal kilns have b0.(~n u:v'•l 

in Iran in Khorassan for firinf'; pottery. Such kilns cr111Jd 

be easily adapted to fire tilo in the Caspi::1.n rrc;ion. rt1h:i. 1
• 

firing method is considerahJ.y more 0fficicnt thnn thn on,, 

cornmonly used now. Combustior: gnses first rinc throui;;h. th• 
:::.taclœcl tile to the vaultcd coiling and thim nrr! f'oTci:rJ ! o _ 

descend to f~round lcvel in ordr·:r l;!.1 Pncapc t1um1r,;h ch.iJrn1:·,c;· 

openine;s. The sp0cd of c:x:hrnwt is connidnrably rednc"~'l 

through the clowndrane;ht ru1d tli•' tilo in ::i.ll.lr~ to <Jra11J p1ri 1' 

hcat from the e;ascs. 1rher•cforn f110l concnrription in F:11li · 

stnntially lower in downdraur 1;'td-; kilr1n th~lll thr! ,_~cw 1 11(-,ipl.' ,, .. ' 1 

Jdl1rn today. 

Continuous Kilns 

ln continuous kilns tbe procern::i of f-lrinc is vnt: i11!J''''11 1 

At Rny one time unfir0-d tiles nrc hrünc; lond::d nnd Li.nJ rJ 1 • -. l 

tilr~s nrc being withdrawn, whilP fwü is buing cr1nf~tn111;:1;:' 

1.3 6 



'fcd and tile.s are being fired. Exhaust gases before b~i.ttf~ 

1 ost to the atmosphere are chanrJellcd to dry and pre}·lf~~1t · th r 

frnshly loaded nnfirod tilos. '11bi.r. rrocens ri.qJ N1 vr'l':/ cff «•: 

tivf; une of lH~:\'t mH~1·1~y nnd 1 1 :1r~ 1·rov1 ·n to rr:rmi i·!· o.nJ .~ n li·, î 1· 

to a qunrtcr Of t}1n fUr'l n 1~1"·d.-·t1 ll>' f'.OJ'll,7rt1l;Jc1:n;•"J ·in+;,1·1J•if:;!;. ni 1 -

f:i1.'1~d ldlrrn. rrhc[Je Jdlnn, ])() 1•' V• r, 1.''.:rpd:t'( lJj! Ï,! !r1\f.i:'L 

capital investments and nnw t; br! op 1:.·r:1b;d on ;x l !l'f/~ :-c··· 1l!" ~ 

Thcy,::are only efficient to opr:rnt(, at a high productic1 n 

level of about 100 ,000 tiles per wot~k, r:i.nd ari: thereforr~ · not. 

sui.table for smr-1.ll scal~ production. :.;·,• 
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Drying 

Whilc fuel costs can be reduced by more effi.d(~'tii; ldltt dnnl.1 r 

heat energy is stil1 1ost in eY0r1t cp1anti.tien thro11c;l1 1rnrd:(• 

f'"1QP"'1 A f 11rtJ1er 30 to b0°1,(, C)1' i11r·11·t- }1p·,·t 1' , .. ~c,11f·-::1J' r1r c1 i11 i-1 .• ) l. t.., ._, "~ e \. t' .- - . , "".. t . .1 _ . (A _ t...J _ _,, ~,. J '" _ ~. !_ ,_1 1 

l:;il0 nnd kiln strncturc ni; th•! ''nrl uf 1;11 ~· f j J':iJ1• i o h· · .1 o:; ~.; 

to tbr.~ atmoFJphcre in cooJ.Lnc;. 11ti i ~; \'.:ud;•:· lw:>.L ''. 'n b:. 1 1 · ·orni 

c · J d P i f d ' · t l· P f (' 0 i ] ·· 1 1 'l 1 (' l i· ' ]_ p C.' ~' · ., :, )·· • ' "1 f-: -i 1'1 ·~ dllü Uo ~( or ry1ng l .... r. ,,.11._;y J.101 ... C .. (. ,J __ ~u 0 .. pl L !. . , ....... f, 

ti1es about to be fircd. 

An undP,rfloor heating r;ystmr1 coulcl b!; incorpor:rt;ed into rl.:r;y

ine; sheds so that energy conlcl be 1.1rithdraw:n from wnstr: nx

haust gases and used for dr;yinr~ the tilcs. Tiles wldch nrr.~ 

clried more efficiently, in t11rn rnquire le SE; fuel in tl1"! fil'~ 

inr; process. 

Ont! o.f the principal proble1ris of t;ilP 1·roduction in tl1r· Canri 

is the climntc, v1hich li1nits tilc rn:-ddnr: to six montbr;,. :5111 r. 

lementary heating to work ru·cas nnd tile dryinf~ r·ackr:; conld 

hc1p extcnd the production ::>eanon into or tlŒOUf';hot1 t tl1'' vi:1 i 

(mc:1.bling · annual output to be virtunll;r douhJ_r~d. Cl.'bis of enu.1· · 

would only be favournble if mark<~t dernand exini;i3 localJ~: nr 

tiles could be transportod ensil~' to ncic~1ibonrinr'; r fI,ÎOJ::.·~ 

~ 

438 



Fuels 

Wood is the indigenous fuel for tile in th~ Caspian r~gion. 

Its use today is still widespread, particularly in s~all. 

scale production. The use of oil as a kiln fuel is on th~ j 11-· 

crease and is presently us ed in most 1.are;n kilns. JGvc-n f'.111.ri l l 

.kilns, like the one stucliecl at Hostarn Kola, rrnvr' br~r-n co11v"1 i: 

to run on black oil in recent years. 

Forest hardwoods have in the past proved to be a ch~ap and 
rcadily available source of fuel. Because wood is an organic 

material, it can, unlike most othcr fuels, be ree;en~rn.t~d ::i.nd 

with proper management a continuous supr,ly can be assur~d. 

Local woods such as oak are ~xcellent fuels havinc high cn.lo:r·-. 

ific values. The quality of wood as a fuel is r;reatly df"p~ncl

ent upon its moisture content. Green or freshly eut woorl norw
Rlly has a moisture content of 25;0 or more. Grt"en oak wood 

has a corr~sponding calorific value of 2.x109 calori~R per 

cubic m~tre, or almost 8 million BTU's; wher~ns air dri""d 
oak having a moisture content of 12 to 15% will prodl1c" Pbnut 

2.'+x109 calories per cubic P1etr~, or about 9.5 million B~1U' P 

per cubic metre, which is about 19% more h~n.t. Comriletf'l:V 

dried wood, although rarely used, will have a correspondin~ly 

~reater calorific value. It can therefore be SPPn that hy 

rroperly dr;yinr, wood connid.ernhle Anvinp;s cnn br· rnc·ule :in ('1101 

• contn. 

One cubic metre of air dried oak is enough fuel ta firr· nt't)1Jt; 

1 ~·125 tiles of the Chub"lr t~rpe :lt exi stinc; kiln ef Ji ci Pt ici,·;:. 

\Jood burns with a clec:m flame, lmvine; r-1. low nsh cont;ent: ni' 

o 3 to .6% and can produce kiln temperatures of tip to 1nn(îr\~ 8 , 

suit~ble for firing both tile and hrick. 

'Fhe principal disadvantae;e of wood i.s its bulk. om~ cnld e 

metre of wood is equivalent in heat to 334 litres of oil. 

* Portola Institute, Energy l)rimer, 1971t, p.1r;1r,. 
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Althoue;h only about twice the volume of coal per unit of heat, 
wood burning kilns need large firing chambers and a constder

abl e nmount of labour is required for firing. 

New Fuels 

Altboue;h coal is mined in Irrm, it;R use was not notr'd :iü. t;iJ,. 

or brick kilns in the Caspinn. Oil h~s proven to be the al
ternative fuel to firewood. 

Traditional kilns have been easily converted from solid fuelA 
to heavy oil burninr;. The co:r1mon rnethod invol ved the intro

duction of a manually adjusted drip feed from smrül ?OO lil:;rc 

oil drums. The rnte of flow, nnd h(;nce the kiln f iring t r~mri··· 
erature, Vê~ries with the level of oil in the drum. J:t'requ0nt 

manual alterations of the tap setting nre required to majn-
tnin a constant feed rate which is necessary to prop8rly rr.p;t1 l 1 f;"' 

ternperatures. ReguL:ited fuel in;jection and pre hen.ting n~fFltr·11· . 

can improve the efficiency of oil firinc. 

Liquid fuels hRve cerbtin advantRr;es over solid fueln for ·l;il· 

and brick burning. Labour is saved ill handlinrç fuels nnd ·1 lr 1• • 

in time required for cleaning the kiln and ren:ovinc; aBhefl ort 
firinr;. Oil, unlike wood ancl coal, in i.miform in qtuJjJ;y r•1Hl 

resultinp; products tond to bn fired mor0 nnifort~ily. 

The disRdvnntage of fuels su ch nrJ hcnv~r oil in :i t C1 cor.t, "' · l r· l 

is dependent upon externnl prices mid 1rinrkrd; cn11c1Jt i urnL. ·r f; 

also nc~eds a well established dis tribut ion nyn t' Pl i1l1i_c11 ·i:: 

not always ava.ilable in more rernote rural aroaso ':/(!Orl 1 1 ( t1 

i s unsui table for construction purposes can be ur~cd c(··id i '· 

as fuel. Local availability of tirnber means a eonFt; ....... nf; :=.1 11· • 

ply of· fuel is ensured, and as mentioned earlier, H0!1(1 if: · 

renewable resource. 
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Alternative fuels such as wood cl1ips and rice husks can, 
by themselves or in mixture with other fuels, be employed 
in kiln firing. 'rhese fuels nre considered ccnerally b1 b~ 

low-grade. Specirü fi ring elw.mbero coul<l be de cdr~w·d. !; (1 f' fr· 

iciently utilize the se fnelD. Bec{\USe in tJ1P Cr• sp.i.an r.11 ·'~1~ c 

are often wa.ste product s, the y ar1~ rPnd ily 11v, ilnl,.1 ,, 'JJ.1' 1 ,. ' 1 •1 

be ernployed at very low cor~t s."' 

* H.W.H.Wcst, op.cit. 
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