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RoofinG Tile Industry 

Roofinr; tile production in the CaspiA.n reGion io nn e:;';'rlinpl r' 

of a decentralized rural industry ,..,hieh utili7,(:E3 lOCF1.1 :r'('­

sonrces and labour to meet locnl hOllsinp; needs. Until J'C-' 

cently, til e was p:T:'odllced in nlr~ny nrC88 t1Jrol1['llOut t;!) ',: 

but today most producinG killln ;.11'(' found 011 tlJC V1CF;l;r:J'1I 

Caspian coast. 

. , 
(;:\r:!'J.: . It 

Roofing tile has been producQd in the Caspian reGion at 

le(1st since cA.rly Islamic times. South of Bandar GH,Z In'' . 
rJilzandacr:-an remains of the city of Tmnis or Tami sha hn.ve bC(>'Il 

excavated, including an early Islamic citactel '',lith roof'tilr:I,l 

similar to those used in the Cnspian toda3T. ~l1te city' "lnn 

apparently destroyed in 1220 A.D. ",1 Ther!' Rro early refer-, 

enees to tile roofs built by Soyyed Razi Kia in the LAnG~~ 

rud district in the 1400' s '" ~ Later, in 1627 IIt')rbert tnllw .' 

about tiled houses in Farahnbad, north of 8Hri *3 and in '1'7'17 

J'. Bell makes referenc e to tiled roofs in Rasht *4. AgRin, 

Eraser in 1822 notes Astarabad( Gorgan) havine "pit Cbf.'d 'T(I( 'f t" 

with red tile ••• extending far bcyol1d the walls; man;Y'\"ith 

four sided badgirs (windcatch~rs) \'lith tiled roofs". JIn I'J.!:"I' 

mentionAd that the bazaar '''as tiled Rt t!1at time. 

It can thf!refore b8 RSf::nmed tlu'lt thero hRS been an ongoinc 

trRdition of the use of tile in housinc nnd public buildil1l~ 

for TIlf1ny c(mturies in the Caspian rec;ion, Fl.l thouCh i,t 1:1 (W.T'· 

liest nse can not beostablishcd definitely .. 

-----_ ... 
l*Hor..r;er stevens·, The JJ!1.n4 of_!}J~,~_Q.J":'~c~l.; __ ~Q.l!.1.~x, 19~;1, V·1~:)? .. 
2*H.L.Rabino, Les J-'ro_~tll~~§.._C8.qpt~~2.!~<:-,:.§..._c!e_E' ~~r2~, 1917, ]'.:./:1' 
3*'rJ.F?ster, I'Thoma~ Her~<.;.~V_~!\E;-~Y-P~~~,J_n l'crsi~ 16?-rl::.~.G~; p.1'?/,! ~ 
~~John Bell, Voyages d_~~~ct..:I}-~t-yG·Le-=~?.l2,1.1..!:'G 8. IJl verB ~~~~t.:~t:'~~il~~_L .. ' i 

1763, vol.1 p.133-5. 
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~CGionRl Differences: . , 
Til(~ production in the Cnspin.n CRn be brob'n d OVll) into fwvnl"" 

8.1 r(~(jions as to the nnture and fOTI!! of the tile llr{)dlleoc1,' :u.:~ 

production Jnp-thod as well as itA eurrent viability an OJl . .i 11-

dustI'Y. Bcc;innint; c;eograplticnJ.l;y in the went, tbr' rn(':it))~ , 

ntI'ctching betwoen Astnra (\nd Lif.mr lws R vj ell)J 0. lo(,~~?l. 1::~ Jr" 

industry today producinc; n. 1H1'(\(, "pan1l t;ype til(.~ H!'.';:1n i )':tl!i': 

nl)}H'oxirnntely 31 cm.x 20 em. and about 1.4 Clll. thic];:. ~L'h(; 

U8e of this type of tile is extnnsi vo todn;y in ,new bU,iJ.di or:.;, 

pnrticulRrly in rural but also urban 8i tUHtions. Tho j.l1t ro­
duction of this "pan" tile is difficult to establiflh hir:t(')r­

ically, but local people tell of its use over at lORsttbc 

last several generations. Tile is the predominR.nt rOQfiDr; 

material in this region and is preferred for cconomic~ mnin­

tonance and environm~mtal reR.sons over other indig(~ll,OUS' nnd. 

newly introduced roofinc; mnteriRls. 

The second area, or central Caspian region, incluclesthe 

Rasht . plain, thc Lahi jan/Lanp;al'uc1 district and ext r~nr:l8 11 J '')11[,; 

the cOHstal strip into fJazandaran. '1111is area, onc(' .'wtc(l ~o" 

its rE~d tile roofinD' no lonr;er supports an active tile ~.IHl1.1: ,. 

try. T6e soils in this R.rPR nr~ G8n~rally considered p00r. 

for ceramic industries and ~ven I110st brick kilns have fed'] cO 

into disuse. Tile roofs in th~ rec;ion are to be founel on 

older urban structures, and pnrtieularly in the baza:l.rs. 

Very fow new buildings are roofed with tile in this regi(.)!I, 

rrnd of those that are most. have used Bccond h'md tile OT' :im­

ported it from outside the arCH. The old til(~ of the Hn!:',f: .. 

Lahijan area is sC1'li-cylindricRl, taperirw to unc C}l'1 n.ll,l 

measuring about 11 em. at the ,vid.e end, tr-n:)er:i 1.'[; to nb011 1 

7.5 cm., and is about 26 cm. long F1.nd 1 GJll" 'i;lJick. ~.liJ.r· 1, '.~: 

al'lmrently not been produced in 'this R.rcn fClr ;, rp')'ll)',J' oj 

ycnr~ and local skills have probably be0n lost. 

The third principRl tile area considered in this stnd~,' is 1:)1 

Sari plnin. Tile ]iroduction hns in th(-! past tr'eD ccni;rr.d in 



,the area between Neka and 13oh8har. A tile induntry opcrt-t.t(!d 

here until very recently, al thoue;h durin[~. the p~:riod of sturl;· 

no kilns werf1 noted to br. functioning. Tilp. )rU.ns \'1('rn r.mt'-

voycd and tile kiln operators \tH!rn int c::rv"iewcd. rrhuJ'(' lin n 

b0fm little or 1JO tile production in this l1l'r,n for tlw 1:1.<!t; 

two or three years. 

The tile produced in this nrea l'cs(Jmblns th(~ lhnht til," in 

colour and shape, but is somev,'hat smellIer in size B.nd \\Icir:;llL 

It measures about 10.5 cm. at the "'ide end ;mel taperp ~o 6.5.'·'HI. 

and is 24 cm. long its thickness varies from npproximntely 

• 7 cm. to· 1. cm. 

Al though production of tile hl1s apparently stoPl)ed, thE' UP.';! 

of tile for rural and vilJaGe 1Iousinc; is continuing. '1'he 08-

mand for tile is met by recyclin~ used tiles and utiliiin~ 

st ocks which still remain from DoverrJ I ;,{oHrs :'1r.~o.· ~l.'il('· i8 

still the preferred roofing Illnterial for lJJ:my house buildC!lT, 

in the area for environmental and p.conomic reaf1ons. Tbr. id.­

tcrn<:l.tivc new Dl8.terial, galv8.nized metal sheetjng, pro'V(,H In 

be more ex:pcnsi ve by a. fnctor of more thR.n 10%. 

It is felt by th~ authors that a revitalized tile· product:1';)J1 

in this area could contribute to the housing industry .And 

provide local employment. An mlRlysis of the reaSODS for tll·. 

local decline 1vill be made in th~ following pa.e;es.· Th8 

transfer of some. aspects of the 'bile technology of th"" Ant,"1· ' ." 

HBshtpar region may act as a stimulus. 
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Astnra-Lisar_Tile Industry: 

The present decentralized nn.turC'l of tIle production along iih(~ 

western Caspian coast can be illu8t;rAt~d by thr) fact trw.t 

there Rre! Rpproximrltr.ly fifty tile kilnfl oJ)(~rHt:i..n('; br;tvme'n 

Astnrn nnd Lisar. Thrse arr. Inn,.';()J;y rurA.l inciunLri.nr.4 op,,1':1-

tin~ in the vicinity of villngn Lwtt.lcJfJcnts on tll!~ Goc\[~t1l1 

plain il'lnlcdiatt'!ly adjacent to :thc foothills. l:)-wh DTrlr-d:1 

villa~c may have a numb~r of kilns employing local labour 

from that village. Tile prodUction units in this area do 

not normally have onsite sources of ceramic clay. Clny'iG 

quarried from select sites in the foothills, vfuich rna~ be 

up to several kilometres from the kiln and production yard.. 

A sample of tile clay w-as collected in the ChubaI' area, 

about 25 lane south of Astara. Detailed tests ':Jere carried 

out bjr the authors on this sample to establish its 601Op08:L-· 

tion as to particle gradation. It was discovered that thn 

sar!lple had a very hi5h proportion of fine particles Rnd 1itfiJ' 

sand Rnd no sravel. The principal consti tucnt at about f)O'~":' 

vIas silt. Such a soil can be considered sui tr~hle for ma:kill('; 

ceramic products such as tile. 

The general location of the kiln is determined by its proY~ 

imity to not only the raw clay source, but 8.lso tlJ8 RCC(!Sf~­

ibility of timber for fuel, transportation links to J1d.(~b.­

bourinf~ markets, labour, Rnd quanti ti~s of available f:t'f'ph 

water for mixing. To these on8 mifjht add the conBidort3 t;iC1.li 

of smoke pollutidn from kiln exhaust and hence the Jdlw.~ r 
r8lntionship to existing settlements. Kilns should idnqll 'J' 

be .10cated after determining pr()vailing and '.cal l'lind lHd:··· 

terns, do\·mwind or to the lee of villae;es aI:jc! tm·i:r! S •. 

. ' 
A humber of tile production units visited in the reGion mId 

a detl:dled study was cRrried out of a kiln near Chubar. '11
1)0. 

', .. 
0' 
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fv1I::.GHAhJIGAL f\I\jf\L'l 01~ 
LOCATION: Rustarn Kolah, I1a7>anderan, Iran 

SITE: tile-kiln 
DATE: Granulomet ric Chart 
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The Chubar unit can be considered fnirly typical to the re­
e;ion nnd has an output of two hundred to three hundr~d thou':" 
snnd tiles per year. The production season in limited by 
climClte to six months in spring and Aummer. In other SCHLlon" 
heavy rainfA.ll and cold interfere with tile making A.nd kiln 
firing, and very high' bumidi ti~s will not n,llow proper dJ'Y hl[':. 
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Tile Production Unit 

Chubhar , Gilan 
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'.ri 1 r:! Produc t i on: Case Study A 

'.rile nlRking is e ss~nt ially a labour int ~nFli va procClf3o. Th~ 

kiln studied employ~d n total of five pcopl~ •. One lIIn.n rHn 
the IhorEl~dri ven clay mill. IIe was respoJlsihlo for th0 ))1'1)('­

essine; of the clay ufter its d(~livc:r.;y to th(~ site. 01n;Y'j fj 

first mixed Vii th \Vater Hnd allowed to strlnci for a P(~J'iO(.l. (1f . 

8evc-;ral days. The clay becomes snturnt nd and lumps arn hrol~r'l1 

down. The clay, novv in a plastic state, is moved to the claJ' 

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

200 litre oil drum. A shaft with mixinG 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 turning axis. Clay is 

shovelled into the mill and the mixing arms .knead the clr-lY 

to a uniform mass. The clay now having a stiff consistoncy, 

is rotrieved from an outlet at the bno8 of the drum of th~ 

mill. Clay is delivered to the working/drying s11eds for 

moulding. 

Dryine; sheds are long pitched roof structures ""i tbout ·HaJJ. 8, 

opon to air movement, which is important to the tile dr~villr; 

process. Tiles must be dried und~r roofed shelters for r~in 

protection and for protection from direct sunlight v,hieh 

may cause cracking due to too rapid drying. In the centre of 

these sheds a space is set aside for the work of moulding. 

An assistant takes the clny ~lich has been broucht from tho' 

mill And forms it into lumps, each enough for one tile', ttl")') 

rolls it flRt. The tilemn.ker, workinc nt .g. b(lllC,h, fil'f;1; r.l.1 

his shallow concave mould and sprinkles n. lwnrlful of nnnd. 

over it to prevent stiCking. The clay is pres[wd into thE~ , 

mould wi til a cylindrical wooden roller. \vhen n llropc:r ~111i-:­

form thiclaless has been achiev~d, and the clay has 1)('('11 

pressed into the indentation forming the tile's lip projPcl;j,(,: I 

excess clay is trimmed off with R strE'tched wire cutt:i.nG irn-
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Horse drawn clay mill in C11UbR.r. 
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Detn.ils oJ clPty mill. 
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Hand molding process for pantiles. 
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.plem~nt. A ~JOoden plRtter, formed to correspond on one 

side to thn curved profile of the tile, is plnced over 'bhn 

fresh tile and the mould is then inverted. Th'.~ mould :LrA 

rePloved and the :T1CN tile is carried on thf~ p18t\: er bZI the 

ansiBtant to the dryin~ racks. 

Drying racks arc open shel ven ("oout 12 em. hieh. Bac.h ~.:et 

of ]'8 cks arc approximat ely 2.5 JTlet res long and G(1ll1d hold 

132 tiles. Sheds sllch as those fJurveyed, measuring 25 m. 

in length by 8 m. wide, cnn hold more than 9000 tiles. 

The dryine; period is normally bctvl~en two or three w(!cks. 

The produotion unit studied had two clrying sheds with their 

corresponding work spac~s. A separate work ~cam operAtes 

from each shed. Each team produces about 700 tiles por dn;y, 

or about 80 per hour. 

Tile moulding is usually contracted at a ratn of 4000 rial~ 

per thousand to the "Ustad" w}d) is llsuaJ.ly rcspollGibln for 

the sJdlled \\Tork of actually mould ing thp.. units a He in' tunl 

J)ays a daily salar;? of 500 rials to the work('r opcrn.ti1l!!; tl1" 

cluy mill, and 600 rials to his rnou,lding :~ssista.nt. 

Once tiles have dried to about 8 to 100ft, moisture contcJ1i: t 

they become rigid and ready for firing. Tiles are tr;·1.lJr.po:d,., 

to the kiln for firing. The accompanying dra'wing illnntrnl ,. 

the various components of the kiln surveyed. The Chub:lr 

kiln's tile ch[lmber J!leasured about 3x4 m and 2 m~ de!;':p, '~Jl'! 

had a capacity of between 20 [:Ind 25 cubic metres; it cnn }I"" 

7500 tilc's per firine;. Tiles 8 re f~tackcd on "end", H 1111, tl. , .. : 

allowing the free movement of hot gases arouhd eneL ti]M 
durinc; the bakincs process. '.rhe; tile cbamber is I'c)r:ifer.1 f)V('.1 

"d th a sheet metal pitched structure sUl'llorted on bric1; . c.r:,l 

urmso The firebox located uncler the tile chmnber if) v!qtl t, .; 

",ri th numerous perforations allowing acc e ss of heRt n.l1(l CaP,"';' 
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Chubar open top updraught kiln with capacity of 7500 
tiles. 
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Tile Kiln - section 
Chubhar, Gilan 
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·to the tilcs_ beine; bnkcd. Th~ kiln is fired on ''lood which 

is l08d~d throt1e;h tho VFl.ult~d fllAl hol~ at th~ bane of tho 

Jdln. Hood fuel is storcd nenr the mouth of thn fur-I 1101r~. 

About 5000 riCl.ls of timber is cOllnumcd ill caell fiJ.'ill(,;. 

LondinG of thi s kiln takes on c on;y. T1H~ fi 1'1.n,_': tn k('~ n f'm.1.1.' 

dnys, followr:d by fl. dny of coolin('.;. Unlondi))".: t .. ,l-:I'f3 {'wlth"'l 

day. Alto[,;cther, batches of 7500 tilcs can bl: l)J'odu('.('d 

t'Vf'.ry wC0k. Workers on thir- kiln 81l(~(~cstcd tlmt at thin rat 
they wr:l't"! able to mRkc morc thnn bJC':llty-fi vo flrinGFl in 'I;JH" 

nix J110nth production Gf'.ason. 

At the time of the survcy, tiles Wf'.re marketed at a cost of 

9000 rials per 1000. Rapidly inereasing labour costs IF1VC' 

raised tile priees over the last three or four years from 

3000 rials. Even at these high prices tile co~t8 remain 

compcti ti vc with other roofinc; l'ln t orialo, and tile i 8 the 

prcfnrred roof cov(~rine; for most of the Astarn-Lis,qr rep;j on .: 
. . . 

. ~ : 



The area of foothills and lJlain b~twl)en He-)w alld B01·,nl1'l.r . 

haR R Inrge number of kilns producinr; vrilleipalJ -:; rrd f:i.l,(,:(l 

bric)c and lime. In tl1e l'<:cent )l:lnt, rouf tile' , .. ',,'.r, ::,1 f~(l n 

major product. not only tlF' old 1,)1' p:.u't s of th" tOHHr: I.:J' 

Nclcn. nnn .Behshn.r nrc roofed "Jitl1 r(~d tile, but a1[;10 t:,,~ 

towns of the Gnri plnin to the \Jest <lnd Gorc;nn to the cant. 

Bct"J(]An Neka and Bari tile is Rlso the prcdonlino.nt rUT.'H.l 

roofing materinl. 

}i'our or five tile kilns operatc>d, in the vicinity of Hostam' 

Rola, about 9 lan. west of Bchshar.. It is ap!,arcnt thai;' 

tlJcre is no problem of accessibility to Good ceramic cln.y, 

since many of the kilns use onsite clny. Soil r,ampJ.cs wore 

collected at a kiln site in Rostnm Kola for testinc by tho ' 

authors. The resulting ann.lysis shows (88 in thE' Chub:!r 

f3ample) a very high proportion of fine pnrticlcs. 'rhr: Goil , 
is primn.rily composed of fine silt pn.rticlcs Ht over f;r<" 

Hnd 8]11811 qurmti ties of clay And fine srmd. Like t11(' 

Chubar s(lPlple, the fine texturE' of tbo Rootam Rola sed I 

lIlakes it suitable for ccranlic produGtion. 

The kiln studied 1,vA,S a small production unit, but could ll'~ 

considered typical of the fow Jdlns operating vrithin the' 

town of Rostam Kola. The kiln site "vas in tho south \VcstcrJt 

P(ll't of th( to\m" bord~rinr; on tlw rrl.rdon Hr(.as at tlir" ·rlr·· 

0f tlw to '!/J}. Thl" kiln fJitn \"lnr; rl, rf':J.Htiv6ly sclf-cc']l'!.:,j n,,1 

ullit "ri t11 0111 Y iucJ. bning brour:;ht fl'om off tbe [:;i t e. CJ; I ~. 

is qU8.rried on a site adjRcent '1;0 the kiln and '·:~l.tcr is (11. 

tained from a well beside the vvol'kinG Ghed. Th,.: )'iln 

studied opcrat es as a family concern, on ly CJ11pl 0;)' inc. oC",:',­

sional village labour. 

The "tyne of tile produced, typicnl in this area and C[l,'!J ('(1 
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Ivll:GI1 AI\J I L,I-\ L I \1 ~I \L I 010 
lJOCATIOH: Clmb-bar' , Gilan, Iran 

SITE: tile-kiln 
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10cn.lly "sofal", is a slightly t(lp~r~d cylindricn.l dOllbl~ 

lrlp type, knovln in Europe F\S Spanish tile. 

Production Meth6d: Case study B 

80il, Ilfter beine; r.xcRV·"l.tr:d f)'OII) t})!:, cl: 1 y pit, 1:) llJi';':.ud 

mnnuRlly by shovel with water to form a paste wlJich is left 

to soak several days. DurinG tllis I'roccss it is import.rmt 

for the clay to become thoroughly Rnd uniformly Batttrnted, 

Rnd for lumps to be broken down. KnC'nding soil by foot is 
commonly practised. The clay in a plastic state is then 

carried to the working Bhed for forminG into til~~. 

The ctrying shed 'work area is a lonfj pitched roof shel tor 

with WAlls of loosoly woven brAnches. The nntur0 ofthr. 

"Jalls allo\'ls for relatively free rnovGl'lont of HiI' t1.11'o11[,:h 

to facilitate drying. At Olio end of the sbcltnr is situ­

Rted the \'Iork area, the main feRture beine; th0 potter's 

Nhoel on which thr. tiles are formed. The \"heel is :::dtUB,tcd 

in a shallow pit so that the pott9r can sit at Ground 10v n l 

Hnd usc the floor of th(1 shod. f-\8 11i8 workinf5 surfac(~ .. ' CIn;)' 

lumps of the appropriate si7,e nrc placed \vi thin easy reach 

beside him. Each lump is first centred on the wheel. ~rhr:' 

VJhecl is rot8.ted by a second clif3k fixed at a lo\"H~r l(~vcl 

and turned b;y foot. Th(' pott er \·Ii th one hnnd f orrnE!' tho 

C1RY into a tf:l.perinl3 cylinder, tho othor lwnd on tlw inn:i,r1r" 

fonns the hallaH intnrior, as ill :t ·ot or vase !!l~d;:inr:~. !I)'J 

for dryinG. \vncn 1I1e Fl.ther Ivu:,ci", the cylinder is ~drr:: c.nt 

lonGitudinally, thus forming t"10 tilos. Those Cl,re th(m Bet, 

either on racks or on the floor of the. shed' to dry ,bard. 

Drying time may be sornovlhRt loss than that needed in t1ln 

Astn.ra-Lisar region because of the 10'''01' Hir lrumidi ty. 

" 
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;riles nr~ nftcrwFlrds trFlnsportr-d to the kiln Hhcre th~y arc· 

stncked on r-nd for firinG. 

Tho Rostam Kola kiln differs in d~sic;n froJl] thr:: CJmb~l,r' Jd In. 

While the Intter was open mouiihed, n.110w.1.n£:, hClJt to OA(~a.l·~ 

fre~ly from the tile ohamber, tl1f) nOf~tHm KaJ.1l kiln j,n '/;11)",", 

crnd :=It the top and thus cOlli;roJ.s the! outfJ.m1 of hr!at:ll1d 

cxhaust c;ases to some extent. ]1'or this r(~nson eff'ici':'llCY, 

can be o).."Pccted to be hicher. 'Ehis kiln has been deoiCl1cd 

to be fired on wood, "'hich is fod in via R ramp lcadinc; 

down to a fire hole At the kiln's base. Combustion tak00 

place in tho vaulted fire chamber and heat escapos through 

to the tile chamber through ho10s in its floor. 

'rhe kiln o~m()r stated that three or four years ago when .thr. 

kiln was 1Rst used for burnin~ tile, wood WRS the fuel mn;'" , 

ploy~d for firinc;. Twelve of thirteenhorselonds of oe): 

or r:lm Hood were consumed each firin['; at the totRl cost of 

about 2500 rials. The kiln has since been converted to run 
on black oil. Each firing now rC~lires three bRrre1s of 

black oil, costinG a total of 3300 rials. 

The kiln had a capacity for seven to oir;ht thousand tiler,. 

Bacnuse of the tim~ consuminc tile fanning technique aD~ 

month was needed between firinGS to accumulate enough tileD 

to fill the kiln chambf!r. One day vIR£:1 required for .1a~irine; 

tile in th0. kiln. Th0. kiln WRS fired for forty-cie;ht hours, 
them two or three dRYS ,"",erA needed for coolinG FInd rcno"'·,7.c'J" 

By th~ de scribed method H team of h'o p('opl \'" a~:'c 81.)1,.:; 1;~) 

produce Hbout 600 cut tiles per clny. In tlJh1 U.ln th(~ 1 d.ll-. 

eiral tile maker viaS also the kiln 0'.';n0r and 11'i::,; I'.'C'{,;eRC'!:I1(? 

from profits of selling the finished tiles; th(;~i ,·,'ere ,r~:',.l~ 

culHtcd to be about 900 rials p~r dny. His 8.sSisto.n1;, 1,.-" 

current rates, would be paid bAtwecn lj·OO and GOO ria18 1'('1' 

dC1.y_ 
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Like thn A8t~rR-Lisar district, tile production in the Neka­
BchshRr dif3trict is lirni ted by the climate to a six month 
seRson, bcgirminf, in the spring and finishing with the early 
autumn rains. During this season the total production of the 
Rostam Kola kiln was less than 50,000 tiles. 

Tile hRS not be~n produced by thf! Rostnm Kola kiln for th~ 
last three or four years. The kiln has since benn r.Jnployed 
for brick production. The equipment still exists for tile 
production and there is still a stock of tile in storae;e 
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 the incr~asing fashion for 
sheet metal roofing Rre the r~asons given for" the decline 
of tile in thl'! region. In spit~ of this, local bud.lders . 
still maintain that tile is the superior roofing material 
in the region. There remains a demand for roofing tile" • 
and most of the new buildings currently under construction 
in Rostam Kola and neighbouring settlements usc tile roof­
ing. This demand is met mainly by recycled tiles from de­
molished buildings, and to R lesser extent from reserves 
still in storage with tile production units or materi~ls' 
merchants. Tiles are preferred over sheet metal roofing 
by many builders for environmental rea~ons. Attic sp~ces 
under tile roofs can be used as food stores during the win­
ter months, whereas goods stored under metal roofs are 
susceptible to freezing. As well as this, recent increascR 
in sheet metal roofing costs have brought the ncwmatnrinl'n 

. price above the cost of recycled tile.. This f<Jctor D18;Y 

account for the continued interest in the use of til n • 

~lhe 1l1ar~et price for tile at the time of the survey ,,,ns 
2500 rials per thou~and. This represents an almost four­
fold increase in price since five years ago when tile ~old 
for 700 rials per thousand. The prices given are from the 
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kiln site; tQ this JTJust be Rdded trn.nsportRtion costs. which . 
correspond to about another 500 rials per 1000 for a di8tanc~ 
of nbout 60 lan. 

The effects of increRsine; labour costs OD n productiol1 

syntcm which is RPPRr()ntly ovor lrll'our jnt;'~JIGi~v') bnr:}J!d 

to the decline of the tile incltwtT.'Y in tll0. ll{1J'['-H(~flr:1J1i1J' 

ree;ion. If th~ RostaJTJ Kola production unit c<:'.n be acnr;J.tnd 

as typical, tile costs would hl1.ve to be increased from the 
current 2500 rials per 1000 to I1.bout L{.200 riRIs per 1000 to '. 

make the production method viRble. At the hi~her pricct 
wa~os of the workers could be paid at current market rntcs 

(autumn 1978) and an accept~ble mnre;in of profit could he 
nwde. 

On the other hand, such an increase in the tile price would 
put tile well above the price of Any competitive matorial, 

hence makine; it unmarketable. 

If the tile industry were to be revived in the Hcka-:-BcJwlll1.r 
arna, developments must be made in the production rnethc.o .. 
Since raw mRterials are plentiful, skills are availabln 

(although in need of upgrading), aDO a mnrket apparentJ.y 
still exists, such a revi talizntion progr~mme Dlay be fnp:d.hJ . 
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Comparative Tile Production 

Chubn.r Rontllm KolA. 

Typc of tilc f.3inL~1 c Lap Double Lap 
.. 20x031m. .10x" ?l~m. 

Tilc/3 per sq.m. of 31 1()0 
covered arca·' 

Volume of tile • ()31<) 0"'7'1, o ,:; 

cu.m./sg.m. of covercd n.rctl 

DryvlOi~ht of tile 51.6 6005 
kgo/sq.m. of covercd area 

'Type of Kiln opcn enclosed 
ul'draucht updrnuc;ht 

Co.l'Rcity of Kiln 24 cu.m. 7 cu. m. 
7500 tiles 7500 tilcs 

Hnmbcr of firings 25 '12 
pcr G month season 

YCl1rly Tile Production 200,000 90,000 

Yearly Production 6,500 900 
equivalent covered 
are;:!., sq.m. 

Employment 5 2 

COllnume.r Cost '9,OOORls. 2,500Rls. 
, pcr 1,000 tiles 1500 4.17 

.... 

It Note on areas 
One square metre of horizontal covered area'is taken 
as the standard for purposes of comparing different 
roof t;ypes. This unit has been calcu,ln,ted in c;:!.ch 
eDse to allow for difforent roof slopos. 

. .: 
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-
Chubar Rostnm Koln, --

Hn ,,' I'lat erinl Cost •. 0.016 0.0 
Inq.m. of covered Rorea 

------_._-
En('rr~Y Coots in }i'irin(j o. O~)l~ 00O?3 
Isg.)T]. of covered A.rea -----_._._ ..... __ .. _./_ ...... 
(>1 of (' 11' Price T(' 18% /1) uG lnc; / .. 

. -----------.--~-, 

vJorkers' Salaries 500H18. Givc:n C 11 J: 1; (')1) t 
per dny 600Hls. S[\laries Rates 

1700HlG. J~·OOH18 • )()OlU r; .. 
900lUn. 15t')ORlo. 

Labour Costs 0.207 o. )l1·4 .476 
Isq.m. of covered area 

.. -.' 
r.' of SellinG 1)rice '+0% 8r')r/, 69(1/ I':' '-IV /1) 

.'-_ .. 
Totnl Production Oost 00257 0.417 0 .. 5~~9 
Isq.m. of covered area 

--_ ... 
Annual Profit as % 45% 000% 20% 
of Gellinc; Price ._,-
1::;rofi tr:J and Heturn 0.212 0.0 0 .. 137 
Isq.m. of covered Hren 

.. _--.-.... 
Sellin~ Price to Oonsumer 0.LtG9 00417 O.6U6 
Isg.m. of covered area 11arhet l'larket CI~lcu 1 '.J ('.r! 

Price Price Price 
___ "'·~4 ..... 

It Hote on costs 
The price of one labourer's work in one day (""bich nt tbp 
time of the research was 600 rials) is taken as the bnsic.· 
unit of cost, and all costing fic;ures given in the tnbl(' 
nre fractions and multiples of this unit.. . Since thci pr:i "( n 
of local materials in the CaspiRn area include R. lar[;(' J~."1'/1!' 
component in product ion, this R.ppears to be (111 8pprc'}>ri:.~. 1; n 

unit. The labour unit maintainn its compnrati vo V,tJ.1.w O'!.·'. 
time an prices change • 

• 
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J'J'0poBHls: 

A comparison of the production m~'d;hods in the two ti] r: r('[iUl'~l 

of the CEl.Spifm points out their r()8p(-~ctive shol'teornirwf.! (lllil 

ndvnntaGes. It can be scen thr~.t tb~ mnjor fFtctor in pl'(.ldl1·- . 

. ction in both cases is the In.bour componei1t. In th(! rYI r;r' 

of the Hostnm KolA. kiln, f12j', of i;h(~ materif-1.1s cost is p('.(.'.r'Uti L·~. 

cd for by labour. The RPlAll ni7Jc. of tiles produced in' tld t3 

area and the time connumine; production prOCNlR r.~r~) r~!rH3()nR 

for this. 

An increr-l.8e in tile size is the simpleE:1t wn.y of iPlp,roving 

this situation. The rccOT'lmended size for double Inp tilof.f 

in Europe is 18~' by 35: cm. ~ or )11ore than 2}$ tim88 l~U'gr!r 
tlw.n those mRde in the Neka-Behshar 8.rea. ThcE'.e 1,u'EjcI' tj], ('~' 

would sell for a much hi£';her price anc1 vlOuld only r[;qu:i.l'(~ 

nbout the same labour as the smaller tile.. HO\v8Vcr,· thr . . 
11ic;her cost would be offset by the reduced number of -tliJ rP 

needed on the roof. The sinp;lc lap tile produced il1 ttl;_ 

AstarH-Lisar region has distinct advantages over t}F~ (1011bJ." 

lap type. The single lRp pan tile saves abou.t 20~{ in 1'1'-­

quirod rD.\\' material and the ref>ll.l tine; roof 'is cOl'rc·F)Jond .. ·· 

iIJf:~ly lighter, reducing cOllstru ct i on r(J quirc'l!ll'nt [1. 

l'nrtial mcclw.nization of the tile moulding process v.ron1c1 

also decrease labour costs. THO brlGic methods could b(· ~'ld­

opted: 

i) Extrusion of a contim.l.OuB tilo profile, ' .. ;hieh i.s thll 

cut to tile lenGths. 

ii) 110uldine; by 11 pl'eSsillfj Tnrl.Chinc, "Thich cnn 1)1'. ci th"J' 

manual or motor driven. 

\111ilo h~.nd made tiles are often irree;ular·;,.:Ln size clllC1 c1 "q' .• 

machine produced tiles are noted for the{~ uniforwit~. 

The Rostam Kol~ t.ileY1lrd, it should be noted, doC's )Jot 
-----------------------------_._---_ ... 
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(~llJploy a clny mill. I'jrmun.llyl mixed clay Incles thr ll11ifrnm 

quality necerwn.ry for c;ood til~ m('.l'.in[,:. 

in(~ machines can produco larGo qllnnt;iticn of clay oJ' t;)JI' 

proper consistency in a short timc. 

LIIIIOUIt !'Oll 'I'111i MIINUI'IICTUIlIO Ill' ltIHII'IN(; 'J'l1.l1~ If: 

1'I"i" Iii,'.! 
11.",,/111,11/,' lixl''''/I'II 

!'to(cs.< ,'if) 10" (/,,./.: 2S0lf'",/,,'/': 

,~i;\~lr=i;;;;-il;;\~ -.-- _ .. -. 
11.1111/111,,,-;;; ·ji.~i;;;;r,ji,;;-'--· 
so 1""-'/11'11 Il/(·.<St·d 

250Ioll.!/I(I/.: 
MCI! M,'II-/"'lIr5 !If('1f i\[tl/I-/II'I/I'S MI'II M,III-/II'I/r,< lIf,," Jl.I"II-ll11l1rJ 

I"'r IflIl /I"r Ifill I'l'r Ill/I /lI'r 10" 

J Iand-willlling :lnd h:llIl-
age includillg 1\'l'~thcr-
ing................. 6 

Exc~\'~tor winning :lnd 
wC:ltiH'ring rope Jwul-
ngc ................ . 

\Vct pan ............. . 
Clot pwdllctiol1 ....... . 
Souring ............. . 
llarrpwinf, clots tn 

makers ., .......... . 
"1aking .............. . 
I hlld-nl<ll1l,ling :Inc! sct-
. ting ill r;lcks. . . . . . . . . 10 

Drying nn r:lcks ....... 1 
l)l:lcing p:lllcts in asccnder 
\Vltct'ling tn dryer ..... 
Call1hering :lnt! rhcgucr-

ing ................ . 
Lo~ding alld \vhceling.. 2 
Setting ',. . . . . . . . . . . . . . 2 
riring -.. COlltinllOllS ..... 

3.0 

0.5 
0.5 
0.5 

u.s 

5.0 
0.5 

1.0 
l.!l 

or intcrll1ittcnt . . . . . . . 4 2.8 
Dra\\'illg alld sorting ... 2 1.0 
\Vhec!ing and ~t:lckilJg . . J U.S 
Lpading .............. 1 O,S 

TOTAL 33 173 

4 
1 
1 

<I 

6 
I 

6 
tj 

4 
3 

4 
3 
3 

43 

0.6 
0.2 
0.2 

0.6 

1.0 

1.0 
OJ, 
OJ) 
0.7 

0.6 
O.S 
n.S 

7.1 

6 3.0 

0.5 
0.5 
n.5 

0.5 

I () H.O 
3 I.S 

2 1.!l 
2 1.0 

<1 2.K 
2 '1.0 
1 0 . .1 
1 n.S 

·11 21 .. 1 

4 
1 
1 

2 

0.6 
0.2 
0.2 

1.3 

(1,3 

0.2 

(l.() 
lUi 

'1) 2.0 
<I OJ) 

3 '0.'1 
3 (1.5 

'1~ 7.(; 

Cal'it.'l.l costs for both tile mouldinG TlIn.chines and cl(1~' 

J1ill s are quite. high, and lRrcc investml.mt s in SUCll U(?I1.i),-· 

mcnt nw.;y not be fC<3fiiblp in tlw fJT'1rtll production ;Y;l.rclr~ 011'" 

'" 
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finds in thc.paopian. Incr~aood use of capital intonsive' 

I'JPthods would no doubt lend to thf"! centrnlizat:Lon of tbr~ till" 
induE3try into In.rger product i on Hni t 8. Cr:'IltrHl:L ziri.[.~ pro­

dllction vlou1d tend to tFl.1W the industr;)r (Jut of thr' rUT'n1 

rC'Gion and remove nn important flnurc~ of ]'01"1 J r!flpl (l;)'lrl(:U t. 

Ratiol18.1iz,ation of th(-~ tile rnoJd.JJ.[::; proccn::: il> ,,'or:,nilJl\:·. "itl, ... 

ant destroying its employment f,fnlCl'n.tinc: pot!'utiul. 

It can be seen from the plans of both the Chubnr and t11r! ROf l,1'1Il 

1':018 tile ;yrards that placement of tlJn elements, ouch an thf! 

worle nreas, dryinG racks, Hnd kilns art; in a rnnclorn fnnld.on. 

A c;r(~at deal of time and latonr is ,'nsted in tranf.ipoI'tinr.~· 

1.;bo clny to the work areA., or the tile to the dryinG r:'!clw 

nTJd thf;n to the kiln. Addition3.11y, because the firine Vl'O(' (, ';r: 

J'C!qtJirp,s several days for unloadinc;. and eoolinr,j, tiles ell]') 

not be fired continuously. AlEJo, bnc8.l.loc of the intel'I'dl:;tl"j"":' 

nature of the firinG process, re~liring periodic lRbo~r in­

puts, there is little specializ8.tion of production i'l.etivit:L':·. 

The production m~thod CA.n be rntiOllCl.li7,(')d by im]l1'Ovcd fdt~ 

orgn.nizRtion and better I'lanne;ement of Inbour. 

The A.ccompanying diagrn.m shovvs a proposed layout for an' up_· 

l,;rFHil;d tile production site. '.£11.'0 kilns, firc:d 1,11 t(Jl'nHi;r'J.~,T. 

<1re employed so that tiles are brdng cOl1otEmtl;;r lmrllc'd.. 

Elcr.lcnts such as the clay mill and dr;yinG r8.cks HrC) pOFd-· 

tiOllr.d so as to cut dOHn transportrrtion distFlilces. A m;"I11:,.l 

production J11Dthod similnr to th(~ Chubnr one is (;mplo;x,,:.l;, F(' 

i.;hnt thc~ cS,t:1cntial CI'11'10;Y111cnt (,;f'))0I':li:;inC aspect of tIl' ,. ~'()C. 

is not lost. However, n. higher decree of spcciali~atic'll 

mORns that the tile mould~r or llis assistant n'2cd }lot 1("<\" 

thr-dr 'AJork periodically to help load or unload the' )dJ.~· ~ 

It is assumed that their production lcvnl \\Till th';l'< f\'1'r 

increase. A neVi specialized' role, thnt of the: l:illl b~'rl)":i~ 

is crcRt od. The kiln keeper i G re sponsi b1 () for the i;Jd 1_'_ (_'d 
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Improved lile Production Ufllt 
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tar;}: of S\l.p":rV.i;;iIl{~ th0. 1:\:'1 j nr~ of l.;11(' 1dln '\llJ T!l;\ intaJ nine; 

t})e fi:rinc; nt thr:' optiP1ur.1 l\~v('l. Drlivcric'8 (If JrJ.'1t(~ri8.ls 

HJJ(i ])idrup of t1l"! finis1,!'d l'ro(h.l0.tc aI':' 81130 orc;rmised to 

br more efficient. 

Ar;suminr: produ.ction nncl firine: mptbods similar to those 

f!rJployccl A.II'C'R.uy in Chubl1.r, tlw improvpd }r-wout R.nrl job 

allocation ll~,-:;tllod sUr;r~~(~stC"d abov\! could result in about 

27% increase in efficiency. 

} .... urthr!' I'eco~',nendations 'arc T'1nde in the folJ ov.ring paE;Fls 

for iT'1provin:\ rlryinr~ ~1('thoc1fi and )dln (jpsign, and for ex-

t (~nclinf, tIl\! ) lI'O<lUct i on season hr.;yon(~ the; l'J.'0.s0.nt six months. 

These ir!lI'l'ov('ments cOl'lcl lead to a furthc,r increase in eff­

iciency rtnd production. 

Tradi tio}'1n.l ',rile Produc tioD r>;VAtem 
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,Kiln DCAiBn and Firinc;: 

lalnn nrc nOl'lnnl1y )'oqnirnd 1;0 l)l'inr:, b'lllJl(~rl1tllJ'!~O of ef""'~lll~(' 

prndur.ts 1;0 betvJ0.cl1 <,)00°0. nncl '11()OoO i.n ordc',' 1;(1 cnlln" 1"'"'' 

ticlc fusion in the bakin(~ procrAA. 'rh"'f3C t(!J'lI~nJ'u,'l;ln""l ')1111\1. 

be J!laintained for a perioc1 of i;:iTllr in Ol'd,!J.' i;Jl"1; pre.llt" I,,'; 

are tho['ouC;hly Rnd rV('nly fired .. 

Kilns can vn.ry widely in desie;n, firinc; method, sizo ~nd 

fuel. All these factors have n.n effect on cfficienc~f and 

qun.lity of products. 

The simplcst vlaY of firin~ tiles is by constructing a tomp­

orary tlcl amp". ,]~hiF.l method docs not require a pcrmt111'mt 

kiln structure at all. Til(\s are simply stackod up nnd 

pac]ted around and ov~r with stravT, wood or urind dune;. 

The clrunp is fired Rnd covered. over 1!'Jith ~u;hes, or Goals te' 

lJqke the tiles. This methocl (1086 not procJu(',c ulJiform rr!~mli,:" 

n.s mnny tiles arc under or over fired. Snch llC:thods hH.V" 

not been noted by the Rut hoI'S ;in Irnn, altllonc;ll ].t J.U CO!'lJ 1'('" 

prR.cti,8c in Northern India and HcpRl. 

llpnraught Kilns 

Updrn.ught kilns arc tho. COJ!lTfIOn t;ypc for tile produc.ti(l.n .'11 

t11(' Caspian. Updraucht kilns :~rc basod on a si1l1ple d r r:i'l1 

cOllf.Jisting of a tile baldinG ch::unh(~r fired from :ll.wi;1in' 

chamber irru:ediatc~ly bolow, ""hore fuel is burn·;,d.. Tll'_' 1 , ", ,., 

two types of updrauf3ht kilns Ob8erV(~cl in the CafJp-iaTl [lJ"":-'" 

The first, an open top type, lU\S founel in the ChubrJ.r :,'j"""' 

Tiles were stA.Ckf~d to the brim of this kiln 8.n0. lc:.ft ("), . .11. 

to .be fired with only a pitched roof rain ,shelter C'.8 C!··: 1 i;, 

Hot gRSCS arc free to move around. the tiles heine iiI',-'l"11, I 

thcn escn.pe into tho atmosphere. 

t Clllpon'1.tures of as hi(~h as 8000 0. 
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,h(~nt input TIJgy be lost in these p;nses. For tlJi s reason 

such v.i1ns n.re relati vcly inefficirmt in fuel cons11Jnptlcm .. 

'1'hc sncond type of upc1rnup;ht kiln "J:1S B1;udir:d in nor.;;l;nlll LoIn. 

'1'11i13 kiln shows in principle rllJ :i.JTIJn'ovr~J1('ni; in dnsj 1r;l'1. '."l1r' 

tilr, ciJnmh(~r in this cFJ.se WfW "Jl(~loced l)y D. dO)!lC, r ';,::c',tl; 

for f3111all oJwnin(js in tho tl').' vlld.r,1! nllm':('d Cfl~:(~n to 1'~\~."l]"'. 

Al tbou~h t (.'mperature s of' the exhaust Jl)ely .. have bec;11 8:Lfld .. 'I.Tr· 
.' . 

to the Clmbnr kiln, gases escape at R controlled rRt(~. 

Despite the fact thut there was no chance to comp8.re the 

two Jd1ns' firin~ efficienc:;ies, tho Rostmn Kola unit nll Ollld 

prove to be somewhat better. 

Do"md.rau~ht and horizontal Kilns 

Dm.vndrnught tile kilns Here not notod in the Cnspianrcrr,ion 

but ar0 employed sometimes in brick production. Traditjonul 

\'Iood burning dowlldraught and horizontal kilns hRve be (~n nn~/i 

in Iran in Khorassan for firinG pottery. Such kilns c!1uld . 
be easily adapted to firetilo in the Caspinn rq;ion. '(lki.n 

firing method is considerahly morc efficient' than the; on" 

commonly used now. Combustio:r: gnses first riBc t;hrol1L,;l1· ,~:'11r 

stacked tile to the vnultcd coiling and th~n Rre forcad 10. 

descend to cround level in order to cAcn.pe throllr:;h chiJrl:rJ~';\ 

o]!enin~s. The speed of cxhFl.Ust is considorabl;r reduc ~:~1 

through the dovmdraur;ht Rnd the tile is Rble to draVl Pl(IJ': 

heat from the e;a8CS. Thcrefol"c fun1 consuJ11ption is 8111)·­

stmJtially lovler in dovlIldrauf,llt ld1ns than the CO)lU'lOn1s ',1~" "I 

kilns today. 

Continuous Kilns 

In continuous kilns the process of firinG is DOt: i.ntr::,-'r'11~'t, .. 

At 8.ny one time unfired tiles 8.ro boinr; landed and fin] [·-:b<",) 

tiles nrc being Hithdra\·m, while fuel is b(1inf, c.onsb'.ldiJ~; 
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'fed nlld ti1f~.s are beinG fired. Exhauot Gascs before b~i.t\r~. 

108t to thc atmosphere BrC chR.l1ne1lpd to dry andprohe~lt· thr 

frr.Rhly loaded nnfirod tiles. 'l11li.r. procC'ns J1i:l 1'J::({ V(\l';/ (!fJ (~C-­

tivc l1ne of 1wat (~I)()l'GY lind 11:1.1:; l'roVf~l1 to !'('(:!u:lj,(O (jll]~; 1\ 11~q·I.1' 

to a qnnrtcr of t1)1l fU('1 nnr"(]c'r.1 hy nonv(Ollt:Lon;.ll :i.ntn'lf'!.t.;i;'.!l'.,l~' 

fir(:d ldlnr~. rrhcse ldlllD, lJo\\,(:v".l', ruquirc hi (::11 in:i.1,.1 ~.j" 

CA.pi tal investments Hnd lIJUHt 1)(1 0p'2ratod on 11 1.~lJ.'ce 1:'(>tlJ' ~ 

TlleY,""are only efficient to opcl'nte at a bir;h produeti on 

level of about 100,000 tiles per wo~k, A.nd Rr~ ther~forn'not 

suitable for SIDA.ll scal~ production. 
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Dl'j'inc; 

\.Jllilc fuel costs can be rpduccd by more efficic.tJt l;'il!l don.t, :1', 

heat r.nerc;y is still 10At in e;J.'~at ql1t1nti ticn thro1lg1] "lnrJl;~ 

e;aRcs. A further 30 to 1~·O~;) of inrut heat is cOlltninc·d :i 11 1;1,· 

tile Dnd kiln ntructure I:d; th'.! pnd of the firinc: to lw Jo,d; 

to tbe atmosphere in coolinc;. 1'h:i.f1 ,','ante lwat ':::;m bl: J"'~.~OV' \. \i 

f.lllci used for drying the fr()shl;y JIIollldcd tilcE; 01' pr(·)h-:'rJ .. l.iirlr:~ 

tiles about to be fir()d. 

An und(~rfloor henting system could be incorportlted ilJto d.r.;y­

inc; sheds so thA.t energy cOlll(l be wi thdraWll from Haste px-

1l8.ust gases and used for d'[';yin(~ the tiles. ~Piles Hh:Lcb nrc 

dried more efficiently, in turn require less fuel in, tll('!' fil.'-

lnt::; process. 

Onn of the principo.,l probl CJllS of tile rroducti on in tlw GafJr~' I 

is the climat c, \-/11icb liJ!li t s t i1e IIl:1king to six lnonths. ,l5urT'" 

lemcntary heating to work areas nnd tile drying ;r:'ac]\:s cOll.Id 

help extend the production ,seaDon into or throuc;hout tll(' vi.n! 

enablinG' ann'lH3.1 output to be virtuall;), doubled. '.[Ihis 01' GOU]' 

vlould only be favourn,ble if market dE'nnand exists locall~,' Dr 

tiles could be transported ensil;y to ncic;hbOl1rinc rq:;i0l1i,; • 

.. 
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Fuels 

Wood is the indigenous fuel for tile in the! Caspian rf;(;ion. 
Its use todRY is still widespread, particularly in oPlall 
scnlc production. The use of oil as a kiln fucl is on the jll­

crense and is prr:scntiy used in most lnre;r. kilns. Evnn r:ll1.'d.1 

:kilns, like the one studied at Roctmn Kola, hav(' b(~~n COllv~J'·f:·' t1 

to run on black oil in recent years. 

Forest hardwoods have in the past proved to be a cheap and 
readily available source of fuel. Because wood is an organic 
mat0rial, it can, unlike most other fuels, be rCfjen~rat()d and 
with proper management a continuous supply can be assured. 
Local woods such as oak arc excellent fuels havin13 high calor­
ific vnlues. The quality of wood as a fuel is gr~atiy drpencl­
ent upon it s moisture content. Green or freshly cut wooo nornl­
ally has a moisture content of 25;0 or more. Green oa){ "mod 
has a corr~sponding calorific value of 2.x109 calori~s pCI' 

cubic metre, or ,qlmost 8 million BTU's; whereas air dric-d 
oak having a moisture content of 12 to 15% will prodl1c~ (Ibout 
2.4x109 calories per cubic metre, or about 9.5 million B~eu' s 
per cubic metre, which is about 19% more hent. Complct01y 
dried wood, althOUgh rarely used, will have a correspondinr:1y 
greater calorific value. It can th~refore be seen that by 
properly dr~ring wood connidernhle snviilp;s can b8 wade :i n fl1()] 

One cubic metre of Rir dried oak is enough fuel to firE' nl)()l1t 
1325 tiles of the Chubqr t~lpe [\t existinG kiln efficip.l1d I~n. 
\Jood burns with a clecm flame, having a low ash conbmt of 
03 to .696 and can produce kiln temperatures of up to 1000°(:", 

suitBble for firing both tile and brick. 

The principal disadvantage of wood is its bulk. One ctilijn 
metre of wood is equivalent in heat to 334 li tres of oil. 
* Portola Institute, Ene~ rrimer, 1974, p.1~)~\ •. 
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Althou~h onl~ about twice the volume of coal pcr unit of hen~, . 
wood burnine; kilns need large firing chambers And a consider­

able amount of labour is required for firinc. 

New Fuels 

Althoue;h coal is mined in Iran, its use was not noted iii t:i.l(~· 

or brick kilns in the Cnspinn. Oil 118S proven to be the 0.1-

terllRtive fuel to firewood. 

Trarlitional kilns hnve been eHsily converted from solid f1lels . 
to heavy oil burninc;. The copunon method involved the 1nl;ro-

duction of a manually adjusted drip feed from small 200 litre 

oil clrunw. The rate of flow, and hence the kiln fil'ing temp-­

er<l.ture, vnries with the level of oil in the drum. Ji'requ8nt 

manual alteratiQn~ of the tap setting are re~lired to ma~n- . 

tnin a constant feed rate which is necessary to 'properly T'agl1 1 11.;'" 

tCJtJperRtures. Regu18ted fu.el injection and pre hel.1.tiill(!: nynt r .,,':;. 

can improve the efficiency of oil firinfj. 
l 

Liquid fuels hAve certain adVFI..l1tRc;es over solid fuels for. til' 

and brick burnine;. Labour is saved ill handlin(~ fuels 11110 ;11f;1 \ 

in time required for cleaning the kiln and removing ashen [lft I 

fi1'inc;. Oil, unlike wood and coal, i8 uniform in qualit~; rInd 

resul tin~ products tond to bo fired HlCH'a llnifol'lil1:J'. 

The disRdvFtntage of fuels such ns heavy oil i8 j.ts coot, \/h:l. r .l 

is dependent upon external prices arid mnI'k('!t conditj unf). ]i; 

also nc~eds a well established distribution system i.'lhich i:'! 

not always available in more remote ru.ral areas o i-lood \,111 i ('11 

is unsuitable for construction purposes can be used rf'?:ldiJ .. · 

as fuel. Local availability of timber means a COJlEt ~nt ~11['­

ply of'fuel is ensured, and as mentioned earlierjwou~ 1.0 . 

renewable resource. 
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Altcl'nn.tive fup-ls such ns wood cbips Rnd rice husks cnn, 

b;y th'~m8elvf:ls or in mixture ''lith other fuels, be CJ11plo;}rno 

in kiln firinG_ 'rhese fuels are considered Generally tu b~ 

10Vl-Grade. Specin.l. firinf~ cbnmbers could be dOO:i.G1Wd. t n r!f [' .. 

iciently utilize these fuels. Becnuse in t}w Cnsp!i.nn Ul"!/:;(" 

8.1'9 often "mste products, they ar£l rendily p.vrdlnbJ(! a]1(1 ("/11 

be employed fit very low conts .... 

--------~-::--------------------------.-.-.---- . 

* H.W.H.Wcst,b~.cit. 


