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I ABSTRACT 

The assignment on consultancy in Kiln Design ond Fuel Engineering, post code 

US/SRL/78/207/11-54/32.1.B,was occonY.lished os o port:of· the project 

•Establistvnent of o Ceramic Research ond Development L~borotory• 

US/SRL/78/207. The o~signment for three months aimed in the assistance 

to the Ceylon Ceramics Corporation with the setting up and effective use 

of the laboratory w:thir. the field of energy conservation. The main activities 

covered the assessment of the efficiency of the Kilns and Driers of the 

Ceylon Ceramics Corporotion,elaboration of proposals for the improvement 

of their operation ond designs ond demonstration os to how the laboratory 

can con•ribute to the programme of energy c~nservation. By a series of 

lectures and on-the-job training the local staff was prepared to continue 

in the work, initiated during the assignment. The additional equipment 

for systematic energy audits was.defined ond ordered. The activities 

performed during the period ond results reached_ through the application of 

elaborated pro?osals proved the potentiality of the laboratory to reach 

significant energy savings in production plants, in close co-operation 

with the technical staff from these plants ond with the support from :he 

Management of the Corporation. The Central Re~eorch Laboratory represents 

a capable body for extensive Ceramic Research. Though the equipment install-

ed is only ot t~.! beginning of full service, its complex forms a condition 

for successful work in the future. The staff of the laboratory ~onsists of 

young interested people with the necessary theoretical knowledge. Under the 

leader~hip of ~xperienced experts, this staff con grow into a strong research 

team. The co-operotio1 with similior research organisations abroad and exchange 

of information end experience, including training of Resecrch Officers, will be 

~seful. Tho laboratory should contribute to energy savings especially through 

lhe research of new body compositi~ns & energy diagnostic audits in the production 

plants. 
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INTRODUCTION 

The Ceylon Ceramics Corporation has undergone a rapid development since its 

establishment in 1935. It comprises a wide range of manufacturing ~lants 

with various products, ~uch as China cl~y refining, earthenware and porcelain 

tableware , wall tiles, mosaic tiles, bricks, roofing tiles and lime. The 

annual production reaches a value of approximately US $ 15 million. Nevertheless, 

the lack of specialised research facilities mode the Corporation dependant 

o~ foreign laboratories for specialised development work. Therefore the manage

ment of the Corporation has decided on the estoblishment of a Ceramic Research 

Laboratory. 

The project• Establishment of o Ceramic Research and Develo~-nent Laboratory•, 

US/SRL/78/207 was initiated to increase local self-sufficiency in ceramic 

research and development work through the assistance in the setting up o+ 

the Ceramic Pesearch La'Jorat~ry of the Ceylon Ceramics ~orporcticn. "The mission 

on consultancy in kiln design and fuel engineering was materialised os o port 

of the project. The field activities started on September 27th and terminated 

on December 18th, 1984, the rest of the three months of the assignment being 

~pent on briefing, debriefing and travel. The activi~ies of the mission aimed 

i~ the assistance to the laboratory within"the field of e~ergy conservation. 

In close co--operation with the local counterpar~ staff from the laboratory & 

manufacturing plants the efficiency of different kilns was assessed by the 

consultant and proposals for the impro~ement of the operntion elaborated. Valuobility 

of these proposals was verified on the muffled tunnel kiln in Piliyandalo. 

Realisation of proposals on this kiln resulted in increased production and 

red1•eed specific energy consumption. Moreover, conditions were created for 

further production intensification which will enable to close the semimuffled 

kiln used in firing of sanitaryware, for repair. This measure will reduce t~e 

energy consumption sharply. Additional equipment for p,•rformance of systematic 

energy audits by the laboratory is need~d. The list of this equipment wa~ 
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discussed with the management of the Corporation and the order was placed.By 

extensive on-the-job training and by o series of lectures, the local staff from 

the laboratory and production plani~ was prepared to continue in the activities, 

initiated during the assignment and thus contribute to the progromne of energy 

conservation. 

The objectives of the mission were successfully attained thanks to the well 

conducted prepor•ltory r.~rk cf UNIDO Vienna, wide support of UNOP and U~IDO off ice 

in Colombo, brood understanding and help handed over by the management of the 

Ceylon Ceramics Corporation, fruitful co-operation within t:1e international team 

of experts and active work of lonorotory and plants counterpart staf£. 

Personal thanks ore due mainly to :-

Mr. N. Siering, UNIOO Headquarters Vienna -
Mr. T. Schroll, SIDFA,UNDP Colombo 

Mr. I. Mattsson, JPO,UNDP Col~o 

Mr. M.D.J.A. Sebastion, Chairman, Ceylon Ceromi~s Cor~orotion 

Mr. C.T.S.B. Perera, General Manager, Ceylon Ceramics Corporation 

Mr. Y. K~to, Olief Technical Adviser 
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RECOMMENDATIONS 

1. The instrumentation installed in the laboratory ond yoyng staff of 

quali~ied and interested people represent a good condition for suc~essful 

~eseorch octi1ities in tne years to come. With regard to the limited 

experience of the loborato y staff in research work, the assistance of 

experienced experts in the next 12-24 mor.ths is necessary. 

2. The co-operation with similar research institutions abroad in the field 

of technical information exchange and research o~ficers training will 

be very us3f11l. 

3. In the field of energy conservation and management the main activities 

of the laboratory should be focussed on the research of ne"' body composit-

ions with lowered energy demands from local row materials and on diagnostic 

audits of the energy consuming equipment in production p~ants. 

4. As for as the research of new body compositions with low energy demands 

is concerned, this is on activity for which l'i"ge experience in the matter 

is indispens".lble. Therefore, the assi<:tance of an expert ·· ceramic 

technologist with experience in energy conservation - is reconmended 

for the near future. 

5. The diagnosti.: audits should co~prise cf the following basic steos:-

a) calibration of measuring instruments which are installed on the 

equipment to be tested. 

b) collection of projected data and factual operational data obout 

the equipment through the diagnostic measurements. 

c) analysis of the current situation on the basis of the data 

obtained OS for as thermal treatment of products and heat na}once 

of the equipment ~re concerned; eventual laboratory firings. 

r 
I 

I 
! 
I 
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d) wor~ing out proposals and reconrnendatio~s for the improvement of 

energy conservation and for thennal treatment in a technical report, 

which should also comprehend projected, measured and calculated 

values and description of measurements and calculations. 

e) realisation of ~he proposals and recomnendations ca the respective 

equipment step by step to be able to recognise and rec~rd the react

ion of the equipment on a new adj~stment. 

6. The proposals and recomnendations should oe concentrated expecially on:-

a) energy conservation achieved through better- adjustment rf the 

equipment. 

b) improvement of thermal treatment cf products and hence the ·,· ina: 

product qualit:f. 

c) waste heat utilisation. 

d) possible impro.,ement of the equipment desip:~ and modernisation. 

7. The diagnostic audits and ospeciolly realisation of proposc:ils and. 

recommendations must be done in close co-ope rot ion with the mono·3ement 

and technical staff in the production plants. 

8. The laboratory should prepare on operational manual for the particular 

equipment on which thA dia!1nostic meosurem--nts were complet~d.Such a 

manual will assist the mon11goer~ and·operators in factories to run ~he 

equipment ln optimal production mode, thus achieving energy savings 

and oppropr ioh oroduct qualii:y. 

9. The executic•n of o compl11te diagnostic meosurl9fnent necessi tote a 

special instrumentation. ihe ljc+; of instrurMnts requi·ed wcs dis

cussed by the consultant with th.- management of the Ceylon Ceramics 

Corporation ond the order hos olr~ody been ~lac•d. Construction of 

o mobilB dicg1.,ostic unit( sucn as that developed by the Research 
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Institute for Ceramics, Refractories and Row Materials in Pilsen, 

Czechoslovakia) equipped with these instruments is recomnended as a follow-up 

of the first series of diagnostic audits. {his ITIQbile diagnostj ,: unit 

will increase the capability of the laboratory in equipment testing 

significantly. 

10. Considerable improvement was achie"=~ ir. Sri Lanka during the last period 

in utilisation of local row material5. Nevertheless, still about 10\ by 

volume but almost 40\ by value of ra« materials are being imported. Research 

progranme of the laboratory was already estabhshed, comprising the .·esearch 

of new body compositions and energy conservation studies. Attention.should 

be paid within research both to increase self-sufficiency ow materials 

and to lower energy demands of new body mixtures. 

11. The kilns and driers operated in the visited plants of the Ceylon Ceramics 

Corporation are with few exceptions in good condition enabling proper ad-

justment after the diagnostic measurements •. Specific heat consumptions of 

these kilns var1 from 8375kJ.Kg-1 in the $emimuffled tu~~el kiln~f~~ 

-1 
bisquit firing of crockery tc 97000kJ.Kg at the semimuffled tunnel kiln 

firing sanitaryware. Whil6 the first figure is acceptable, the second value 

is about eight tim~s higher than what the average consur.pt1on should be. 

Energy conservation studies ml be therefore focussed on the review 

of the existi:ig situatio"\ first,, th•!n the analysis should follow, esto':>lish-

i~g the priorities for actions to be token. 

12. H·e muffled and se,.,imuffled kilns in Piliyondala for firing crockery one! 

sani ta,·ywore ore lieatecl by furr1ace oil. All these kilns .JSe tlie same burner 

~ts with electrical ~reheating of oi~ and manual adjustment of th8 output. 

Ti,ir replacement by avtomoted uni~s regulating the burner's output in 
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dependonce on the firing temperature is fiaosible for the future. This 

system will minimi:e variations in firing conditions thus having a 

~ositive influence 1;:ion energy ccnsumption and quality of products. 

13. For the present the regular exchange and maintenance of burner~ with 

an interval of 4 - 6 days is highly recommended to improve the efficie•1cy 

of o~l firing. This system wos already introduced in the sanitcrywore 

kiln in Piliyond~la w1 , positive results, especially as far as the 

stability of firing ten-oi)ercture is concerned. 

14. Waste from cooling zones of tu~nel kilnsin visited plants for drying 

is utilised on a large sccle. Further improvement con be reached by an 

introduction of heat excha~gers on exhausts of combustion products in kiins 

wi~h exhaust temperature above 250"~- Simple heat exchanger was suggested 

by the cons~ltont for sonitoryware kib in f'ili~·andal-:J and its installation' 

already started. Heat fror.. t•.is heat exchanger will be _user.I fo,.. drying. 

15. Loading density increase and better filling of the cross-sectio~s of 

kilns will reduce srecific energy consumption, .while temperature equolisat

in' the cross-section will be bet~er. it was verified on tunnel kiln for 

glost firing of crockery in Piliyandalo, where higher setting on kiln co,s 

lowered the tP'11perature difference between top and bott~m deck by about 30' 

in firing zone. 

16. s~os~~tu .i~~ for currently used classical car linings with high temperature 

insulating materials in combination with refractory ~hoped stones as support

ing and covering elements w~ll reJuce heat lo~ses by conduct~1n to inspection 

tunnels as well as losses by accumulated h~r.t in kiln car linings. ~oreover, 

the lifetime of kiln cars and maintenance interval will be prolonged. 
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11. Possible utilisation of alternative energy sources comes into accou~t in 

small and medium size brick & tile producing plants using at pre~en~ 

firewood as a fuel. While direct use of sol~r energy for drying of tiles 

brings about problems with output variation in deperdance on the ite~sity 

of insolation it can be reconmended for the smallest production~ only. 

18. Medium level plants such as Brick & tile Factory,Weuda can favourably 

utilise combination of alternative energy sources. During sunny days 

the solar energy con be used for drying of agricultural wastes, 5uch as 

coconut fibre oust or rice husks, which currently enter the factory with 

high relative moisture content (about70\). Being dried to sufficient ex

tent (about 10\ of water content) by solar energy, these materials can be 

briquetted and then fired together ~ith firewood, reducing it~ consumpt

ion by 15 to 30\. 

19. Gasification of agricultural wastes in combination with other materials 

such as wood and rubber wastes (e.g.,worn tyres) for increase of go~ 

calorific value can be used under the condition that relevant gasifiers 

are available. Similarly direct firing of dried agricultural wastes requires 

the use of special boilers. 

20. Sim~le solar collectors using air as a drying medium can be intr.oduced 

using black pain~ed corrugated steel insulated from bottom side and 

co~ered with glass with 3 to Scm airspace inbetween. Heated ai~ from 

that space is sJcked by o fon ond blown to the drier of tiles or 

agricultural wastes. In temperature range 40-60°C, relatively high efficiency 

od collectors can be reached with on output 0.5-0.7kW per square meter of 

collectors during sunny hours. For example the roof of the Brick&Tile Factory 

Weudo being of corrugated steel can be successfully used as a solar collector 

if insulated from the bottom side,painted black and covered by sheet glass. 
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III. CONSULTANCY IN KIL~ DESIGN 
A~D FUEL ENGINEERING 

A. Activities and Output 

The consultant wos attached to the Ceylon Cerartics Corpora~ion to assist 

in the setting up of its Ceramic Research Loboratoq• and to advise 01'> the 

effective use of the laboratory ~ithin the field of energy conservation. He 

acted in close co-operation wit~ the local counterpart staff from the laboratory 

and from production plants.(list of the c~unterpart staff is presented in Annex A) 

Tiie moici duties wer-e as follows:-

to assess the present level of efficiency of the different kilns and 

driers of th& Corporation and identify sc~pe for possible improvement. 

to elabcrate proposals for the improvement of the cperoticn and designs 

of kilns & driers with the aim to increase fuel efficiency without im-

pairing product q~ality. 

to identify pot~ntial alternative sources of energy e.g.agricultural 

woste3 and solar radiation for possible firing and drying, respectively, 

of str1.;ctt-ral clay products. 

to demonstrate how the laboratory ca~ contribute to the energy conservat-

ion programne and initiate appropriate activities. 

to define tne need for additional equipment req~ired by the laboratory 

to allow fo~ systematic energy audits in manufacturing plants. 

to pr~pare the lcical staff to continue the work initicted through 

on-the-job training. 

The counterpart staff from the laboratory and manufacturing plants were 

instructed by the series of lectures dealing mainly with energy management in 

the ceramic inoustry. List of delivered lectures is presented in Annex B. 

During the lect~:res special attention was paid as to the possible contribution 

that the lobora~?ry could make to ~ne energy cona~rvation ~r~gr~mme, especiollly 

in the field of new body compositions and energy audits Nithin the ceramic industry. 

The research programme of the laboratory was discussed with the management of 

the Corporation and internation~l team of experts. This programme comprehends 
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both the reseor-h of new body compositions and S"'l~rgy conservoti·:ln studies. 

The enftrgy audits were initiated during the assignment though with regard to 

the incomplete necessary instrumentation, the measur~nts were not complex. 

The necessary additional instrumentation for complex diagnostic -neasurements 

wos ordered by the management of the Corporation afte- negotiations with the 

consultant. Nevertheless, the laboratory contributed to the impr-ovement of 

kiln operations significantly. especially by -

calibration of installed instrume11ts (,.ecorjers) in man1.1facturing plcrts. 

These instruments were then used for measurements 

combustion gos onolyses v~rifying the proper adjustment of burning 

conditions in kilns. 

LobQr.a~ry .f.iri.:rtgs;nmictr. .enabled "lldfu~ts-.of fir'fog conditfon irr 

produC:c.ti-on .Jc:i"lr: if\ dependance on the results of these firings. 

The counterpart st~ff was tr~ined through on-the-job t,.oi"'ling in diagnostic 

measure~ents and working out proposals for improved oper·ation. These proposals 

were prepared in collaboration between the consultant, laboratory staff and 

kiln managers in manufacturing plonts.Adv~ntogas ~.,d disodvor.toges of different 

suggestions were a"lolysed and optimal strategy o·f· relevant action was chosa"I. 

St:-ess ,yo-; l:Jid o•l opp licotion of recommendations on the equipment step by stPp 

to determine its reactions on individual meosures token. Attention was poi:! t.:> 

grod~ol increase of activity and self-sufficiency of local staff in the analyses 

of doto obtained and in preparation of proposals o~d recommendations. 

Six production plants of the Ceylon Ceramics Corpor~tion Ner~ -i$ited b/ ~~~ 

consultant with the aim to assess the efficiency of kilns and driers operated 

in these plants and identify the scope of possible improvements.Details of 

these activities and proposals for the improvf"ment olooorcted ore presen119d in 

Annex C. 

Possible utilisation ~f olter~ative e~•rgy sources was token inio consideration 

during factory visits too. These ore applicable in smaller brick and tile 

production, plants which cu~rently use firewood for drying ond firing of products. 
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a. Utilisation of Results of Activities 

The recorm1endations elaborated in clos~ ~ollaboration between the staff 

from laboratory (kiln room) and kiln mangers from production plants with the 

ossista~ce of the consultant on the basis of diugnostic measurements and data 

collected were verified on the tunnel kiln of the Ceylon Ceramics Corporation 

in Piliyandala.This kiln was reconmended by the management of the Corporation. 

The diagnostic audits or. this muffled tunnel kiln in the sanitaryware plant 

~tarted on-October 3rd,1984. The adjustment of burning conditirns and pressure 

curves in burning chambers enabled to reduce the oil consumption by 30\ in the 

first phase, while production was increased by 14i. Specific energy consumpt

ion was reduced by 393. The conditions Nere created for f•Jrther production in

crease by 2oi in the second phase. It will enable to incorpor-~e the product-

ion of bisquit semimuffled tl 1nel kiln in crockery producing plant in Piliyandala, 

firing sanitarywar·~. A total energy conservation of about 40,000 1 of furnace oil 

representing Rs. 240,000/- ( US $ ~170 ), pe~· month con be expected ofter this 

measure is realised. Also reduced damages due to handling and tron3port of 

green ware from sanitaryware plant to crockery plant can be expected. Morec~er, 

the simple heat exchanger was suggested to be installed on the exhaust of 

combustion prod~ ts from sanitaryware kiln, utilising portly the~r heat. 

Installatiln of the heat exchanger has already started. 

The follow-up of the work initiated during the assignment is to be ens1Jred by 

the Ceramic Research Laboratory in co-operation with kiln managers of the 

production plants. This activity will b~ even more effective ofter the 

delivery of the instrumnetotion ordered. In the meantime some i~provements 

con be done following the proposals presented in Annex C. 
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C. Conclu~ions 

The activities performed during th~ assignment p1oved the capability of 

the local staff from the laboratory as well as from production plants to 

solve the energy conservation problems from the technical point of view 

in mutual co-operation. With the support from the management of the 

Corporation in orgonisotionol matters they will be able to contribute considerobiy 

to the energy conservation progronme both within the Co:-corotion and in other 

ceramic enterprises especially ofter they hove ' got. · more practical ex

perience with the odj~stment of different types of kilns and with the research 

of new body and glaze compositions. Pilot firings done in the laboratory kilns 

ore very beneficial not only for experiments with new body and glaze mixtures; 

but for research of limiting firing conditions leading to the adjustment of 

optimal firing curves in production kilns as well. To improve the practical 

e·perience and knowledge of the technical staff the management of the Ceylon 

~eramics Corporation decided andnegotioted with UNDP Colombo to send a technician 

fro individual training on energy conservation and IT'Onogement t~ Czechoslo akio. 

Good conditions of most kilns in visited plants guarantee the possibility of 

proper adjustment ofter the completi~n of diog~ostic measurements. The scope of 

possible improvements on these kilns ranges from on odjust~nt of burning 

conditions o~d firing curves to waste heat utilisation in o techn6logical 

process. At prese~t the ~eat from the cooling zones of the ~ilr.s is used to 

sufficient extent, especially for drying, while th~ utLlisa:ion of wd3te heat 

from combustion prod;1cts is ror8 •. Inc,.easi:-.g of the loading der.sity on ldl•\ co;s 

and bette,. filling of the kiln c,.oss secti~n a,.e anothe,. fielas cf possible 

,.eduction of specific heat ~onsur .. ption and p,.oduction inc,.ease. 

l/e,.ificotion of elobo,.ated p,.oposols on sanitarywo,.e kiln ond ccntributions 

reached showed t~9 significance of ene,.gy monoget"ent in ceramic indust,.y and 

lo,.ge savings, which con be nc~1ieved by ach•-~ties of ~he Caromic Research 

Loboroto1·y in thl s field. 
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ANNEX A 

Members of the Mc-nagement of Ceylon Ceramics Corporation 

met during the assignment. 

Mr. M.D.J.A.Sebastian, Chairman 

Mr. C.T.S.B. Perera, General Manager 

Mr. A.S. De Silva, General Manager 

Mr. D.N. Wijesiriwordene. Energy Manager. 

Mr. B.G.R.Pren.awansa, Clay Tecnnologist 

Counterpart Staff 

-Laboratory 

Mr. P. Mithrarathno, Instrumentation Officer 

Mr. N. Dharmasiri, Technical Officer 

-Production Plants 

Mr. U.J. Udowotta, Kiln Manage.·, Piliyandala 

Mr. C.P. Kumarasiri, Glost Kiln Manager 

Mr. D.B.W. Somorokoon, Sonitaryware Kiln Manager, Piliyondalo 

Mr. M. Joyarotno, Assistant Factory Manager, Negombo 
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ANNEX B 

list of Delivered l.ectures 

1. System of Energy Management in Ceramic Industry 

2. Reduced Energy Demands of Ceramic Production through the 

Application of New Body Mixtures 

3. Modernisation of Heat Consuming Equipment in Ceramic 

Production Plants 

4. Waste Heat Utilisation 

5. Information about the UNIDO -Czechoslovakia Joint Progranme 

Activities 

6. Diagnostic ~obile Unit ond Diagnostic Measurements 

in Ceramic Production Plant 
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ANNEX C 

Plant Visits and Proposals for the Improvement on Kilns and Driers 

1. Piliyondalo 

a. Sonitarywore Kiln 

This lc:iln was adjusted ofter the diagnostic measurements according 

~o the worked out proposals. Basic technical data ore presented 

before and ofter the first stage of adjustment: 

Before 
Adjustment 

After 
Adjustment 

Type: Muffled tunnel kiln, firing furnace oil 

Product: Vitreous Chino Sonitorywore 

Doily Output/Kg/: 1800 2050 

Firing temperoture/°C/: 1200 1200 

Firing cycle /hi: 36 31.5 

Oil consumption/l/doy/: 1852.3 1275.0 

Specific energy comsumption 
/lc:J.kg-1/: 39113 23738 

The proposals, leading to the odjustment,comprehended: 

adjustment of firing conditions by the amount of secondary air 

for burners. 

adjustment of pressure cgrves in burning chambers by relevant dampers. 

After the application of these proposals one pair of burners was closed 

and production was increased. It was decided to start witn the operation 

of this pair of burners again in the second phase of the adjustment. It 

will enable further increase of kiln car speed and thus µroduction increase. • 

Proposals for further improvements: 

in~tollotion of o heat exchanger on the exhaust of combustion products 

(already started) and the heat obtained used for drying. 

increase of the loading density by a new potter~ ~f loading (two protype 

kiln car~ with increased capacity by about ~0\ore already in use) 

• hi her settin on kiln cars will minim'ze the free space between 



page 17 

the setting or.d ~iln arch, which will lead to better temperature 

equalisation in the cross-section. 

modernisation of kiln car linings by application of high temperature 

insulating materials will reduce heat losses by accumulated heat and 

los~es to inspection tunnel. 

b. Bisquit Kiln in Crockery Plant Firing Sonitarywore 

Type: Semimuffled tunnel kiln, firing furnace oil 

Product: vitreous Chino sonitarywore and once fired crockery items 

Doily Output/kg/: 

Firing temperaturet0 cl: 

Firing cycle/hi: 

Oil consumption[l/day] 

Specific energy con~Jmotion 
/kJ.~g~1,: 

Present situation: 

600 

1200 

36 

15~5 

97035 

The kiln is operated for below its optimoil output.Density of load-

ing is very low and proportion between the mass of products and that 

of kiln furniture is unfavourable as the kiln cars must be portly 

covered by refractories to ovoid glaze contamination by combustion 

products. Specific energy consumption is therefore too high, four 

times higher than that of sonitorywore kiln firing the some products. 

Reconrnendotion: 

To increase production of sonitarywore kiln and incorporate the 

production of bisquit kiln which can be thereafter closed for repair 

and used for firing crockery bisquit for which it was originally 

designed. 
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c. Bisquit kiln firing crocKery 

Type: Semimuffled kiln.firing furnace oil 

Product: Bisquit of earthenware tableware 

Daily Output/kg/: 

Firing temperoture/OC/: 

Firing cycle/hi: 

Oil consumption[l/doy]: 

Specific energy consurnp~ion 
/kJ.kg- 1/: 

Present situation: 

7200 

1150 

28 

1580 

8375 

The specific energy consumption of the kiln is the lowest of all tunnel 

kilns inspected during factory visits, but kiln itself is !n o bod co~dition 

(crocked brickwork in preheating and firing zones.fused dampers in pre-

heating zone). High temperature in the inspection tunnel (obbut 350°C) f~ 

partly cause~ by higher overpressure in the kilo, portly by leakage between 

kiln cars. 

Reconmendotions: 

to measure pressure curve of the kiln atmosphere and improve it by 

o new adjustment i.e., with lower overpressure in the main z.,ne. 

Nevertheless, it con be difficult with regard to the insufficient drought 

in the exhaust of combustion products. 

to improve kiln car linings with the aim to lower its heat conductivity 

and especially leakage between kiln cars. 

for the long run ~t will be necessary to close the kiln for repair, in-

eluding 1~.provement of drought in the exhaust of combustion products. 

It will be possible ofter the bisquit kiln currently firing sonitorywore 

• 

will hove been repaired while sonitorywore will be fired in the sonitorywore 

kiln only. 
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d. Glost kil~ firing crockery . 

Type: semimuffled tunnel kiln,firing furnace oil 

Product: eart~enware tableware 

Daily Output/kg/: 

Firing temperature/°C/: 

Firing cycle/hi: 

Oil consumption[l/day]: 

Specific energy co~sumption 
/kJ.kg-1/: 

Prasent situation: 

6900 

1080 

12 

2179.2 

12054 

Output of the kiln is higher by 60i and speed of kiln cars is double 

than originally designed. It brings abcut high temperature differenc~ 

b~tween the top and bottom of the setting in preheating zone(cbout 400°C) 

and increased specific energy consumption as the kiln is operated above 

its optimum output, espe~ially as for as kiln car speed is concerned. 

Moreover, t:.e lowest part (obout 20cm} of the cross-sectio~ ~~n not 

be used for loading as products would be underf ired in this part. 

Recomnvndations' 

to change the loading pattern so as the space between the top of 

the setting and kiln arch is n1inimized.lt will increase the tempera-

ture in the lower pert of the kiln cross-section, which can then be 

also used for loading. Kiln car capacity will be increased by 

25-50\, enabling proportlonal reduction of the speed. This measure 

will bring about reduced energy consumption and better temperature 

equalisation in the kiln cr~ss-section. 

to install a heat exchanger on the exhaust of combustion products 

from the kiln (similar as that on sonitoryware kiln) and use the 

heat obtained for drying. Current temperature of combustion products 

about 380°C can be reduced to 150°C. 
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2. Negombo 

a. Bisquit kiln firing crockery_ 

Type: tunnel kiln with open flame firing furnace oil • 

Product: bisquit of earthenware tableware ,. 
Daily Output/kg/: 6400 

Firing temperature/~C/: !145 

Firing cycle/hi: 36 

Oil comsumption[l/day] 1500 

Speci fie e'lergy consump•. ion I 

kJ.kg- 11: 8900 

Present situation: 

Specific energy consumption of tne kiln reaches relatively 

favourable value, especially thanks to proper filling of the kiln 

cross-section by fired products. Furnace oil is preheated in o tonk 

whir.h is installed on the kiln, utilising.thus the heat transfered 

through the kiln arch beginning of cooling.zone). However, final 

temperature of oil so0 c is not suffiC'ient for proper oil atomizin·3 

by burners. Closing door system on the kiln entrance is missing, 

co~sing the flow of cold air into the kiln and increasing losses. 

Hot air from cooling zone of the kiln is used in crockery driers 

with electricit)· as auxiliary heating system. 

Reconmendations: 

oil preheating to higher temperature (8u-100°C) will improve its 

atomizing and hence economy of burning and lower contamination of 

products by insufficiently burnt oil particles. This preheating can 

be realised .ln additional preheoter similar to tnot currently 

used or or . .>ther sou:-ce of waste heat (e.g. from exhaust of 

combustion products) con be used. 

closing door ct the kiln entrance will prevent flow of ~old air 

erotion econom and pressure 
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conditions in prehec.ting zone too. 

~- Glost kiln firing crockery and sanitaryware 

Type: muffled tunnel kiln, firing furnace oil 

Produc~: eort~enwore tableware and sanitarywore (squatting pans) 

Daily output/kg/: 

Firing temperature/°C/: 

Firing cycle/hi: 

Oil consumption (ltday] 

Specific energy consumption 
/kJ.kg- /: 

Present situation: 

6400 

1150 

16 

1892 

11300 

The value of specific energy consumption ranges among the lower ones 

of t~.e kilns inspected and is accepta1~le for th:..s type of kiln. Fiiling 

of the cross-section by products is satisfactory and kiln o~tput is close 

to optimal one .. Some muffle plates in fi~ing zone are broken causing 

penetration of combustion products into the kiln and affecting rrom time 

to time (depending on pressure conditions and oil atomization) the glaze 

of products in front of the cracks.Lining oT scime kiln cars has been re-

constructed, using for the inner part shaped insulating refractories. 

Recommendations: 

An improvement in the sphere of energy conserv<Jtion cc., be achieved 

through the installation of a heat exchanger on the exhaust of combustion 

products(current temperature a~out 260°C). The heat obtained can be used 

for further preheating of the furnace oil to i~prove its atomization both 

at glost and bisqui t kilns. Better atomization wi 11 reduce conta:nination 

of products by smoke gases in both kilns. Imrroved insulation of kiln :cars 

will reduce l~sse~ to imspeetion tunnel and losses by accumulated heat. 
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3. Meepe-Lanka R~fractories 

Kiln firing refractories 

Type: tunnel kiln with opened flame firing furnace oil 

Product: 

Daily output/kg/: 6850 

Firing temperature/°C/: 142~ 

Firing cycle/hi: 210 

Specific energy consymption 
/kJ.kg- /: 9240 

P;~sent situation: 

The kiln is operating at 2si of projected capacity (9600t/year) 

with regard to the limited sa:ability of products. It infl•Jences 

negatively the specific energy consumption and lifetime of the kiln too. 

The measures has been token by the manufact~rers~o adjust the kiln for 

lower_outpyt.Only 10 pairs of burners out of total number 25 pairs 

ore in operation at present. Improvements of the brickwork in the firing 

zone and installation of on exhaust fan with increased output ore planned 

to be done in lhe future to reach higher firing temperature (currently 

up to about 15S0°C) and increase thus products variety. 

Recolll'l18ndations: 

Before tne planned improvements will take place the knowledge of 

existing firing curve (obtai~ed by pilot car) and pressure curve will 

be very useful for proper adjustment of the kiln for existing condit-

ions to reduce oil consumption. Nevertheless, the outpu~ increase in 

the future is the necessary condition for effective operation not only 

of the kiln, but production plant os such too. Current ;pecific energy 

consumption will be reduced by ~bout 30-SOi (depending on type of 

products and firing temperature) if the kiln is operating at full 

capacity.It will reduce expenditures for oil and price of final products 

improving thus their salability. 
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4. i3rick and Tile F'.lctory Weuda 

Drier of tiles 

Type: chamber driers heated by ~odiators by steam 

Product: roofing tiles 

Daily output: 

Evaporated water 
/kg per day/: 

9600 pieces 

4300 

Specific energy 
consumption 
/kJ.kg- of evop.wcter/; 6730 

Present situction: 

Specific energy consumption of the drier was calculated without the 

efficiency of the boiler.If this is comprehended. the value increases 

3-4 times. The drier as such is in a good operating condition except 

some radiators blocked by condensate. The boiler firing f i~ewood is old 

and inefficient. 

Recomnend.:itions: 

- cleaning of malfunctioning radiators and putting them into operation 

will improve drying efficiency. 

replacement of the boiler by modernised one, favourably constructed 

for firing firewood and agricultural wastes (coconut fibre dust.rice husks) 

will reduce the consumption of firewood. 

- drying of agricultural wastes con be done by solar energy. if the 

ste~l roof of the factory is used as o solar collector. It should 

be covered by gloss with airspace about 5 cm. The heated air from 

that space will be sucked and blown by fans ~o the drier of agricultural 

waste~. Dried wastes con be then stored under the roof for briquetting 

er direct firing. 
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5. Brick and Tile Factory Mchiyangana 

The plant wos visited with the aim to consider the po~sible re-o~ening 

of originally installed tunnel kiln for firing roofing tiles and bricks. 

This kiln had fired heavy furnace oil originally and wos closed with 

regard to the high price of energy used for firing. Expenditure for 

oil fanned one third of the final price of tiles. Currently two chamber 

kilns (each of two chambers) are used for firing of tiles, using fire

wood as a fu~l. Kilns consuming 2.5 m3 of firewood for firing 1000 

pieces of tiles, the expenditures for firewood form 7.Si of final 

tile price at pre~en~. Reopening of the tunnel kil~ was taken into 

consideration due to the high demand for roofing tiles in the region. 

This reopening is feasible under the condition th~t specific energy 

consumption of tunnel kiln is reduced by more than 50\ from its value 

before kiln was cJosed or an alternative fuel is useo. Design of firing 

Lone enables its reconstruction and installation of burning chambers 

for firewood instead or together with the four oil burners which were 

originoliy used. The beginning of preheating zone must be repaired 

and exhaust of combustion products recons~ructed in case the kiln is 

put into operation ogoin. The situation requires elaboration of a 

feasibility study before any measures ore token. 3pecific energy 

consumption under 4000kJ.kg-l con be expected after reopening of the 

kiln is adjusted and ooeroted properly. 
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