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On base of she Job Description DF/INS/72/058/11-01/03
an expert was to be set at disposal of the Indonesian
goverament to assist and advise in the establishment of

lime industrie on an industrial basis. Specifically,he
is expected %0

1) Examine the lime resources at Junung Xizigit for
suitability of industrial proceusing, and
in accordance with the market and with avai-
lable combussibles, make recommendations fer
the establishment of modern lime industryy

2) Prepare a technical and @oonomic feasibility study,

including technical and finaucial analysis of
she projecse.
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In the frame of this mierionrn it shou d furthermore, be silited
if and what kind of anor:anic building materi .l can be Jlaeve=-
loped with lime as binder awd which wethod on part of i

Institutes concerned ls given priority.

b agt.0
As 2 ¢onsequence of urgent reguircments on the Luiiding
material sectcr and econcaiic gonsiderations, ihe DeperSment
of Public Works, Electric/Power and the Depari. .o of Tucasery
agreea upon A ¢lose coopuration in the fileid of promoting
an.! research of Building aaterials tv be preonanced oo deiestic

nrineral resourcoes.

In order to facilitate tuis co-0p ravion @l ko order .
aestablish eontact with tue Wheoxpert and the relevanl roesicarén
institutos, & cc-ordinatour was set at disposal o e noerson

of Dr. Ing. Muiio larsono,

Tiie niore tian three thousand islande of Indounesla are
inhavited by about 1<) aillion peaple, ¢0 millions of witich

arve living in Java,

ODut of this remason and s 2 .onsoquence of the fact taat
A greater number ol suwalia  liws prosueing plants are

alrcady existing in Ves . n Java, 9enecially in the area




of NMadalarang, tae govermauvnt 1s detarmin.d o start the
induetrial doeveliopment and the bullding 9f a plloce paaad

in thies very area.

A further and no leas sigrnificant consideration is aleso

the faci that a Aumber ul 1. tutes are situated besides
dae tuchmicnl uaniversity at Jaadan,;, Va0 LPe Lo L. vegirdend
<o ApPTIPriace to give Lupport Lo tae lanustreacddaotooa
projecl, bota wit. vegacd bo oLae.r tus.nicn. cLaipment

andi the ualdity wad shioll ol i lealsly wRUCuwiL Vigtiatie

Ty la weiis worbv: mentioning that a group of peonl. of

these institutes had induced the logal lime sroducers

nircady 40 the sixilos fo curn o Jacl inetead of woud

trol tilne, 3 fae! by wilca o ¢vassaorabit acclite va

Bl ~neume <oald Mo savel Lo el O wevide

Proof is given by the conditione in Laste:n Java wihere
lime is prolueed an wooillired Hadas BVOR LD ke VWP LYS,

a face Wy whilio Lready g daaagu Ae mads 2y e £98aln,
<8 bug wusd ircoe had to be cut in order to pet aate-ial
for firing the kilns fur ti.e 80 bRAly nceded liwe.

The s, lied asthoa £or Juel Suring, SLwev P, wie BLT avdug

LIt sueceuas WERECE tolas B oCostary oo unsle Jue oo
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further developmunt of thiis metnod aleso in the frame of
& nev construetion of modern kilns. It le, therefore,
understandable that tiere are producers, dealers and
sonsumers in other districts of Indonesia and also in
Padalarang who prefer the deacifi d ‘ime produced with

& long wooden flame,

Due tu the lagk of otier technologies, wmueasures ancd
especially expert knowledge of tiue lime producers, in
almost all cases tae following method 1is applied whach,
a8 already described, can ve considored as good with
regard tec cconcmic conslieratjons, whici. c¢an, howevaer,
net be rogarded as sufficient in the sense of industrial

further development,

This wmetiiod is alway: applied with xilns w' ich are called
‘l*euaﬁ field ky‘ilt‘u'y'. Shaft form and ,‘“.w tive”might 4
have remained unalteired aftor iatroduction of the fuasl
firing but are not suitable for production of unifors
firing quality ii economic forw. fn spite 0f shaft dine
meters of 2,5 3 and somotines oven % metors the «dring
is done on one level only, son:tifivs even only by one

or twe firing procesues, whicli is due to the Lithuito
used way of e¢onetruction and the only small siaft helgnt

to be used.



In spite of & ylindrie ki'n ehaft necessary 19r ghe
reguirements of an effective tueli ra1vTin, ar & Corian
proportion ol height to diameter, the neat ir nroducen
by & diffusion flame The iiumerdirte escuvrvoundin:, is,
therefore, gzivaen radiant uneat surpasgsing the ~¢iliirfple

limav.

The remaining part of the riring zene holds v neat o
form of hot waste gases, tor whicu a il verence ox
tempoerature of 400YC metwoer tl fiame radiaric:t ard

thie senrible heat of the wast: gers ief neceaparv.

For obtaining the oaygen eunrly neceesary jor A d:i'tusior

-~

flame ¢n the surfacc ol fianc, the entisre coLvuLtion
air is lead int. tle suafit through the favaing .aovie. Tnis
is how, on one hand, the cooling of the tiue oy covunterw

current ai: 1s avoided, v ile, an the otoer tar, a8 < COw

nomigal preheating of the comvustlon 2,1 is not gorzitle,

The specifie consume of {uci for . iwc DEr K wod, OnN
egeasion of his viesits tn the plants, celenlsord y Lae
writer with 2 to 2,500 keal/wpr of fti1me, & fact whicth i=

duv to bad thermal economy and L0e nut assortca dressing

of raw material,
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As a consequence of ti.¢ different sizes of the stones ree-
mNalning in the availabile wucn.ag <oie, . :qual long time,
tite finlsawd prodacit showe aard Lasat i with the small,
middie burnt limne wied tau Wwediwmw wid Lol burnt iime with

the Dig iime situnes,

This brings us close to the consideratinn, that the eoxisting
technology be not furtilier developed or tmproved, bt st to
elier anotner tecancloygy coadliiyg Ly te $1 2 Ciicumstonoer

of the geuntsry on onc aand, ah: on the cth:i haml n teci-
nology reyresenting «t Leust & part (f Lne wiy sercips fo

indusvriaiization of Ll.iv branci.

Establishing contacts and coeoporation with officials and

dbstitutes s

The contacts taken up by tho writer in Jacarta have 1in so
far proved sign:{ficant fur hie activity ain Banduag, as
all of the Institutes visited in Ba:. ung have already been

instructed of the reascn and alm of the writers presence.

Hr. Ir, S. Danumnagouro, Firet jxccut.ve Chasrman hoard of
Directors, State Contractore » Consuiting Fngineers, has
proved ns promotce <f the cowopeiation batween the Ministry
of Public Worke and Power and the Ministry of Thuustry

concerning the right industrial erffors of the lise expe:t,
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Nining and Metallurg HResearoh Conter
ir. 8.L. Tobing
1r. Komar

i1re Aliw Dhama

Institute of Cerasmic
Ir. Parubroto m.s.0.
Gesang Singu, roho
ilartono UMV,

Uli Sutrima

The Regional !'ousing Centre

Dir. Ir., A. Rartahar ja

Building Mate. .als Zavolonment Lauoeratory
Ir. Abbae

Ir. 8.M. Ritunga

Sutt jan

L. Aksa

Tne writer had the oppoitunity to vieit t .o iaboratories

and research labs of the above montioned Iustitutes. The
Buwil ing Material Developrient Lavoratory nas ouilt an oil
firod test kiln on tneir own arevs, the i.rst test run of

whien is to be carried tnrougih togetuer with tie writer,
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In order to get exact dJata for tha layout of a kiln
sccording to tha new teohnclory and in order to adapt
ti.is technnlepy te tre recvirements of the market to an
sxtert as far roaciiing ee poaribla, the writer visited
severel plants in thres differcnt sceass These threo
different areas are the most important centres of the

domestic lime industrys

Tadalaran
Bongas

Tasikealaya.

The following works sespugtively eomnanies have been
vimitedy
Padalarangs (Gunung Misigit):

betashworks

P.X., Tyisalavdah, A. “wdisrtjyo, Ul Hejar Manalh Bandung

‘

P.a. Giri Makta, {Pekapuran) Pauuvcatan

P.r, Makmur [J1A Lk kian, “iburav

Bongas:

P.X. Sumedansg, Sumberjeya [Suparman, the owners)

Mr. Syafii, Lunung Krousong (Chairuan of the Lim.: Owners

Cornoration)
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Tasikmala ai
1) Mr. Mohamad Toha, Head of Legional Service Industry
in Tasikmalaja
2) Small ficld kilns an Leuwisari Sukaraja, about

10 km Bouth of Tasikmalaja.

As a matter of fact, thre: different production methods are
represonted in the visited areas, i.e,1 lime »nroduction

with fuel, natural gas and wood,

The already described {iring method with fuel .. alwost ene f
tirely used in Padalarany, uuwever, also in 3¢ as, wherc

they have no gas pipealince.

It is well worth mentioning, that several large ceramic
industries are situsated in Ud jungberung, 10 kn f{roa Bandung,
which do not only produce clay bricks, roof tilcs and ridge
tiles but aleo glazud and unglazved stoneware tubes in a

c.v. 3urprising fcr dounestic production,
In Negrek there can he found Puzzolane-Trass whicli is used
until today. Alioady ocicre the second world war tlhey

«ffvcted mining at that place.

The msaterial is ground witi: zammer mills and over grains

are siuply screened out,




olte

Vithout any other addition this product is than filled
into stawped natron paper bags and sold under the name

of Puzszsolan Trass.

On occasion of the visits with the variocue mentioned
Institutes it has repeatedly beon pointed out that it
should be tried to make the existir—~ lilns suitable for

new faring methods,

After close investigations it can be statod that this
will not at all be possible, as not oune of t'. .nvestie

Zaved kllnas is luitnblo for this purpos:g

After the visits macde, a meeting was iiold under the
caal;manadaip oif Mr. Lire Ir, A. Kartaharja ana Ur. Tng.

Muiio tarsouno, whicii had the nurpose of cow=ordinating

toe views of the present fnterested parties and the

viiser o the kiln type to be standardized,

Furthermore a working program was set up and a group of
counterparts selectea for the writer, which, after the
completion of the layout of tie kiln and tae additional
fittings is (o Legin with the drawinge accurding to the

expert's instructibn straight away.
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It was clearly efincu that thrha ccnatructicn drewings
be fabricated without coasicercticon of the available
materials and appiiances as well as possibilities of
production in Indonesia. All facts have been considered
in order to guarsntee vha. Lo kind of the ¢heren Filn

conrstruction can VO prouwleLd evoryw.ovl,

At the same tiwe a program lor setting the kiln into
work in the Building “Materials Development Laboratory
was discussed, and ag.eed updn., The neia1-24 tanken as
well as the sequence and ch: s22cz2as - the s5: :tinry to
work will pe desccribed in the fran: ¢f the proesent

final report.

“ally the shor¢ sange ob,cctiv, i obl gation of the
writer towards UNEIC, was discussed. Tias fror twe noints

of viewy

1) Purther development of tiae reasearch and
projeciing of hHasading .wmkberials out of
domesti . saw mator al sodreni,

2) Choice of caoriceaponding x, 7 "ta,

¥ith regara to thev al: auy sricting PuzaclaneTrass industry
the decision was taken at the [favour and on base ol the

writer's suggestion, to create a natural cement indust 'y.
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A. raw matarials lime stona and Puwpnlavg esotl ‘s tn be
uset, lime aydrato 8 to e nacd ma hisiar and Tine prafnsd
wind separated PuzavlaneTrass as filler, nackad in bags

and seld.

As furthar develsumumt $he rgrdnation af ‘Aaterite Bloycks

sl wati blme ayd-ets as humde-, is to v testaa,

Av thira and lasi buiiding matertni fo- Y40 purposc »f
Frofucticn of zinstruztica alwente Fav nprofp-{zotald
leuscr,y canaTa0d Lluy =+ auipesare hge ity .0 n 'yl
Coael cecation.

Fer the first tvo roduction processes = corresucnding
pait i toe be oo, wiv dir Bnte tr e ept Loan Bloss
o i teilnidnug 1o BRIOPIETEeE = Fre i nfec f lie L e
Tuk mater.al ara the cerregporndirg ratic of componenty
for proecuct cn of a eaitebie prtural ~enent, At the same
tice this expoert awoulu bave experdence oo the {dovd of
production of eonvtruct or stomer ir genl rrocesring

rade o polla end Miace as vinder.

Last hal not leas:, a il Lo ee nrting to the wishes of

the redevant Inssitut., . roenmn” rxnert is waniad, wh-
has to aave tho aviiiiy ol makine the tavout Sor a . L wbed

kadnn for produciivia 0. wapandad clay,
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The writer recommends Ing. Dr. T. Ringsholt, Denmark, as

exrert for the {irst two mentioned tasks,

T writer, however, doubts the exist . of an axpert for
the teohneology for production of ¢xpanded clay., IThis espee
cially with regard to the 1'2ct a8 this export is, accorde
ding to the wislies of the Institute, expeocted tu carry cut

the layout of a fluid«bed kiln.

As 2 congequence cof the sufficlent resousrces of natural
aggregates to be usoed as filler, which is vuleanie tuff,
aolid Puazolane, ¢tc, tho writer regurds t.e artificial
production of aggregates such as expandedl clay as not
na’ce.slry. Instead of tue vapert for expanded ¢lay, an
expert for clay products could be engaged, wio coald, in
Qo=oparation with the airecady mention d eipert, carry out
a technical study for the long range p - ogram in tiw frame

of the short range program.

Furthermoro,the writ.:r recommend: that fuyr the arrangomeut
of the long range prozram an export mumber of tLe regular
YRIDO staff should at the same time be present in Imdo-

negia for some weeks, prejerably Mr. Ryde:
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Rav material, its chemical and physical structure and site

Al Kasgurse). .

A geological map attached to this report in the proportion
1 1 2,000,000 gives a view on the lim: stonc res. urces

in Java, Madura ani Bali.

The Imstitute fur Geology, Geoliogical Survey of Indonesia,
has, furthermore, set an average of cheuical composition
of Jime stone occurrences ol the enti o arca at disposal
of ¢he write:, which could be of signiiicance fur a later
claseification with rcgard to thoe site of lime factories

to be built.

‘The areas rclievant to tho report have b-on marked with
Fo. 14 for Tagogapu (Gunung Miaigit)
No. 16 for Bongas / Palinanan

No. 17 for Tasikmalaja.

The available chumical anaiysis o) the arva No. 14, are
with a Sotal content of ",13 ¢ Lf Sesquioxides and ne
further contaminations at a loss of ignition of 43,36 %
to be defined as, suen (rom ti eheaical aide, Dost suite

able stone.

The same is valid for tie raw stone Siguring in tho area
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Sonndy: Sguiow v
16

Neo. 1(, althouugh the average analysis suowa a 51£2 contant

of 1,07 4.
Vith tive averag. valucs attain Jd In sa2v:ral ar.as <f field
17, a rathor high 8340, cunteu: (3,2 caa be stated o Lact

whi h scald affeze tho free Jad oontont.

No writion report s availabl. on the phivaical structuie of

the lime stone in the montioned tiree areas. The writer
c uldt, heosoves, atate A ti industrive caa very wal.
distingiial batwven liwec stone of J0usa O, § aiie S o P IVY o

&1l tumc Gasy ase ¢ansiag the aardes Ldwe e e wiloi .8

hestar saivable for wiraung, . F 4die o208 or variods

hardinids are availablie.

Nalthoo 1o w.1abing 4ay praiad 2uboiaita v oiiv @xevedl 01

*‘ the tugearcas ‘i the asat.oacC ar.oe St can, ALVUL S Llid i od,

‘ bu ascoriulnesd, that asu J.olent aquantity is uvailadbie in

the mussives ssretching out for 'ilometers in Tagugapu (Padalaran;)
80! Bongas/Paliuanan, JuanLi.o. g whaC.. wiil wo. for a SUupLw

of ducndrs, since tha “iviesto Mlulag wperathuvite dAVe Lo

Ovuil yeu m1oWil b visoiile Lleosabs e 08 bt Lulpoctive aatos

& ight DO LN UoLrlal LA luilAC 0w,
[ ¥ ‘

If a bigger lime industry should b planned in the field No, 17,
Tasikualaja, it is recomacncded to tost the sou.cos available

in vast quantity in detail,.
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Extract from the Average Chemical Conposition
of lime store cecurcnescs in Java, Madura and Bali

4 1o i,
fagegapl SONEAS Tasikmalaya
Cunung Mistktr halimanan
o
cad 5¢,0 5%, 1a 51,24
Hgo ol i s Vool
Fo,0 Uy
2 @, 1) boo2
51353 Caov
?.1132 by 3.5
SC».‘
Hyle 2,13
P.-.Cv
ipnice. L% P T oy 3
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LAxeub of A oil firey iime siagt kiJ

Kiln capacity
Spegific capacity
granuloaetry

Tuel

shaft dimensione
effective shaft aeight
Light shaft diameter

shafs furm

nuaber of firing holes
number of i inge

size of firinrs in the
operating lining | Jusive
are height)

height of th¢ cooling 2zonu
from ¢ O uatil thwe lowe:

edgu oi tho firing noles

Speciiic¢c consume of fuel

Caleulation of tue asinking spuueds

capacity 420 kg/u

! m shaft Leight

o “r
therefore: 23;*-92

Burning time:

The difference of temperntured. g

10 tons/day
5 to/m2/84% h
100 = 160 mm

heavy fuel 9000 keal/kg

cylinirisal

T, . O.B 3

3,07

19,0 keal/ke liae

Q%< w3/h

e & m)

2,21 w/n

s 170%
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fuel gas to etone opm £ ® 0,64 keal/m/h/%
specific kila capacity = 3 to/w2/24 n

Altered value of tne heat
tsanefer figure with spscific

capacity a 2 keal/m3/b/%
maximum atone #iic e 160 s
firing time accurding te
Baluzsavice 1% L
aSesehons

Caloulation of height of firing 4ones
Acccrdins‘to the formula height of firing zone »
® sinkiing speed , firdirg time

172 0 4 S8V w ® ).075 w necessary neilgn:
of fiving zone

Calculation af the necessar) ancunt of cooling alrs
@ ) .
At 100070 entaring texp.iabure of the iliwe iato t.e
couling zone auu 550 lime tewperature in the discamrging part

(1000 = 60%€) . 0,214 ‘epm lime) ® !5 keal/hg lime

Lg o C,ihl N3 w (.7 Swd/ky lime

920 . 0,32 [epm air)
Comparison o i¢he nesesdsary minimum cooling air with the

necessary amouint of combustion airy

soucliag airs

0,7 Na3/vg ldame . 420 ag/0 lime ® 294 xm3/h
[ 2 222 7 ]



® 30 kg/h fuel

SO kg « 10,81 Ne3 air [stoichlometricaily) s 340,% Nmd/h
ssesmesssss

Calculuticnu of the hedtt of cocljvg wunet
, \

Lo lahaft hedkhs) ® 4 b 45

0,2V =

"'iiu hs '.

| 2

580,95 16l ere poesing the ceoling -one

r~

v dng (saount of ev.Lu@tion air/n} . 7. @ 2565 Nui
With this amcunt can Le cooled

s 3603 kg lime

Vivat wakes in 1 hour 2%%;3h§ e 777 Vo odhine

capacity of kiln per Laur . oo ¢ ;i; :ﬁ-é{;:

ihls te L, des ¥ o ..o . copar.ty thie nconesary.

Vet oa Losb Dicdng son W0 EE

wots oo diing evae oo RV

entire goeling sone el om

Wita a Qaechorge ¢cae aoigl:t o 1.%7 n

PAUS sALIN: CLOL N 2uhe of Sadd M

Led gl ol a0 e ¢ ) el e

lower edge of the firimg holes 3,07 w
sssssan

Amouns of waaste gast

&, Troia b.au combustion: .

With a spvd.Tic Tuel Jrwanl of 1150 keal/ .o lime

the following quantity of 8/fuel/h is neededt




» 5C,) kg = 30 kg/fuel

SAth studclivdiwcviavas conbustion of 1 kg Setucl (wscording

t0 Boiv) tihe thev.cticnl gue vuwibaby cui

vgo * uz.ﬁ.m...mz * 11 Nm)/kg

PTie thworetie~! aip cunntitys

Vie » 2999:5?1115 ® 10,4 Nwl/kg

Vith an access air of 20 ¥ the real gas cuantity isg
Vg - 11 Rm3 » 0,2 , 10,4 @ 13,5 Nmd/ky fuel

5O kg / h ® e fual . 13,0 M3 a G705 NpY)

B) Frem deneicifieat on:
Stone qrartity 332~§‘AE~A£§3 « 130 ® 727 p of stone

(with a loss of i;nition of 429},
Vasteras £ro>m cowmbustion 675 rwd/i.

Co. from lime stone

” i
252.4_02.0..:@.“_}2,&.&12_‘. 430 lops o igpition V31 Kn3/h
Ve \ '.\‘ o ‘;k'g.,
2 < W from stone
Z‘EL%—%I“Z' ’.m
VeV total waste gas waount Fak Na3/n
EBPRENEUEYR

Celiculatien of the aporating cubicweter at & waste Jas

e O
taueoatuae of 2000

-7 "i oo f: - ¢ o - ‘zv(:»:. hls
. saunses
273

from 300°C

gzg g 300 . BUL e 1780 m)
7 ssasnzw
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Layout of sthe chimneys

Vith a wvastse gas quantity of 10O m)/h e 0,5 m3/2

and an natrance specd of the wasic a8 of 3,5 w/s

into she colmncey, & tuue whth an anes diamoter oF 340 ma
40 ehoasen,

F s 0,00908 m2

f
ve &;2 ® %5 n/s

J . [+14

Accordiv, oo DIY 440 gu.er diaume%er 3)33,¢ nG

Yals bthicehnces b Gk

LAYOUE Gi Bav Augestor tuwu

VWith a yuantity ol pressuie auisl® of 120 ij/h " J,5 ii/- 5
AU 8 diBciin g Spueu L wbn aussde wsr Oof 40,0 m/s

a tube witi. &n ihnner Jia e wil $25 LMd 28 ClioLul,

’ = 0.\)‘5},} 2dl

M »
Vi A 60,0 5/

TeNiad e

acso ding ¢2 DTN I144H auter - aeter 172 am

,,,,,,

LARL0o N6 wowed an o diobh o f 90U nozalaey
Ralbg Buyuase = J,010

- ta o VYL o3

Dedyu} &ml

P 2
Ve 33‘393$‘h: s 0,3 1e
s J
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ad3e
‘wis wube af the chimneys
A onit tude wilbhh an innor diaueter of 3V wm i

gonnectyd to a diainishing taturmeediate part of 150 um.
According to DR 2LAF outer dlasvter 323,79 mm

Vail suicinose el MM

P e 0,075% nd

Prior to iau n.aing o Lav warbte gus with the driving air

e medial espeed of 13,7 /s 4» Joduiting in the

Ve ;ggngL@.~. . w 19,57 /e
AN e dgwe VD i
Ta additian to t.o Juantisty ~egulation of the drive air :
Ry 2 Flag, . altaran o 2ireagpline ceronus (doobie cone)
18 aneloiles wilol L8 platcd s tally dn tho tule,
By Alto $.uy oY tie came thu cuvekinge intensity cen be

reguineed .,




l.ayout of the blower:
High pressure lan
Wansed capacity té‘%g i) Nm3/Min.
Q e o NuZ/Mia (2701 Nam3/n)
A Wor o omin SE
Butry # = 160 nn
Motaer capacity » 5,7 %V (7,5 »8)

Fade T ) CIed S5 b




Technolegy:

As already deecribed in the above mentioned final repust,
the kiln shape and the firing methods o the oii fired
1ime shaft kilans are not suitable for being iaproved

or to undergo a further developuent.

The most e¢ssential sywntoms of a technology for liwe firing
to be introduc. . in Indonesia as intermediate sclution

for a period . several years ie tirc alteration o f tihe
firing shaft foru and a corresnpondiu:: proportion bLetween

the light shaft dimmeter and tihia effective s.aft heignt.

Further an aiteration of the liring seticd from the

hithertc used diffusion {lame t¢ injection {firing.

The injection firing, i.e, tne creation of a woveable
compact oil jet directly ontu the glowing stones
provokes, in teclhnical respec:, tiie combustition ol the
vaporizin, later on c¢rached 0il inbetwaen the burned
goode, whieh also produces high teaperatureg ittelir

waste gases, however, have a preheating e«fiect inbetween

the burned goads,

With regard to the vconowic effect tlhoe specifie fuel

consumption is, L, this wethod, cuonsiderabdly reduced,




e

88 the ealory demand for maintaining the diffusion flame
40 omitted and, mereover, the cowbustion air ie preheated
88 & consaquences of the calory exgehange with the llime

8 she soocling zone, a fact that entails s more favourable

sslery egenemic process.

Gorsainly, shis technology is not applicable for kilme
with an output of more than 3) tens/dav , as consequence
of their insufficiontly kilns diameters. The raquiremente,
howsver, vhich are posad t2 an "Iadonesian standard kiln"
now and in the next future, ars absolutalyv correspanding
S0 Shis new technology as well with regard to jaantity

s to quality,

Another most easential fagt is that esoecially the simple
Yay of the provided calory availability producec by an
injeetinn jet wakes ths appliecat:on of this teennalogy
pessible vithout compnlicate: techiniinl appliances, whieh

meed mot be imported, a fact well wurth mentioniag.

The dostired modast efTtetency per kiln :nit allows

She kilne snerating without an exnensive Lot zas ashauster,
which would havas otlerwis: to be impo:ted, by means of an
tnjeotion tube to be imstall:d in the chimney, witheut

Shis wethed begoning umecosnunic with regard $9 power

consumpt ion.




Previded that the adjustment and the way of operating ef
the kiln are correct, a burning product of uniform Quality

and by all means of sufficient Peaction can be obtained.

Sessing into operation;
The shaft kiln filled with uniform clagsified stones
of presoribed granulation 4p to the top of the kiln is

set under drought at least an hour before start by

swvitehing on the biower.

i

A yute bag filled with coke is placed into the firings

directly on the edge of the fired gods, |

In front of this bag enft wood cluaved inte small pie- g
is piled up, wrapped in rags, naper etc., aufiiciently

% saturated with oil. The discharge openings on the bottom
:. of the shaft are covered with wooden planks so that air

¢an emter into the shaf't through the opened firings,

Then fire is made in all the four firing holes at the
saste t@me. Then it needs waiting until the content of

the coke bag gete sufficiently glowing.

Afterwarde the throttle valves of the fuel injectors

Are set to the smalleat possibls quantity and the oil

Jote of the 4 injecters directed onto ths glowing coke

ia the firdngs,




As, at thie gage, the firings are clased, the entrance
of the cool combustion air has to be guaranteed for at

the same time by removing the wooden plan's.

Operation;

It 10 vecommended to start with the regular discharge
of at first the stone material ou, to five houre after
She kilm has deen set So ork, soc thas the goods to be
fired ean sink.

Containers are to be prepared for the discharge operatios
whieh ean Sake up 0,82 m3/h of lime .

Yith a specific veight of the lime in a proportion of
1 990 ) m), the kiln ie to be discharged with 420 kg/h,
Thie 40 done in a way that the kiin observer walks around

She kila, taking avay always an equal number of shovels

frea the four discharging holes.

The mest favourable discharging to be attained awounts

$0 210 kg of burnt lime within 30 minutes intervali each.

The loading of the rav stone is moet favourably done
in intervals of § hour, in a wvay, that the necessary
lend of the 720 kg lime etone is made in short intervals,

Puring this procedure the cover of the hopper should be
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oponed oaly shortly. Luring the remaining time this cover
has by all means te held closed that no false air can

enter imto the Sop of the hilnm.

Seatrolling and measuring:

In order to -gulate thu ecombustior aptimally, that
ssans not te lisd too 14t o too much combustion air
inte shic burning sone, the flap for the regulation of
She ferve air can be used; at the samo time the alteradble
¢oRd san b changed in o-der to alter the dimscharge angl

of thoe fercuv . -

It 4s rocommended, howaver, tc call on the relevant
res0arch ins itute at least on ccceanion of tive Firs?
time & Alln 18 set irte operation ard to nsk fTur an

eRpert wit!. un OFSAT - apparatis.,

The wvaste gas quantity to Le analimed shioculd be taken
from the contro aof the chiziney below tie entrance of
She foree air tube . A Zood resilt ~f tie snalveis,
whish is preaseumption for obtaining a good burning
product, would he,

eoz 28 e )3 €

co < 24

o, (ug




AbSg 0, sontent 1n the waste gas correspunds ta an
80000 of afr of 1% € and *n de tolerated as weaimum

S4r aseets,

Onee She kiln has the right regulation it ean de run
without any more contro. Af tho wastc gases ¢’ “he

Same Shroughut cuantity.

Bzamination of the calory cffery

o - e

It 40 recommendad o tent *ie o4l Jalectors wit: resar.

te Sheir capacity pricr tu setting a kiln into operaticn.
T™his 1s done by posing & shieet metal of about | & lenght'.
and 1 wetu: breadeh ve=tially of the tiavarsed injeete
in about the same distan~ to t o Liofac. 2f .9 Varatng

|saterial,

Thie sheot metal is, on iis lower edge, forme. into a

shannel, its lover end unde:r wiish u cuntainer is plaged.

If She Riln & vum with a “i’n capacity o i) . /day, this
sorresponds with & in'eetncre wiiih an 0il tLurougnput eof
12,3 %g/h per inieater.

Thie eapacity should be cHtnined with o halfl op:red thiottle
valve, and is measured ii. the following way: t‘he injecter
1o places against the metal sheet within a period of 30

ainutes.




The fuel whieh has flewn snto the container is weighed
or meonsured volumetrically and the weighed or measured
quantity, multiplied by 2, has to be 14,5 kg. ¥ith

velumesrical messuring the specific weight of the used

fuel has to de cheerved.

Slaseification of the raw stone and kiln capacity:

The mazisum stone granulation corresponding to a kiln
capasity of 10 t/day of burnt lim is 16D mua, the
sinisum 100 am.

If the kilm capacity is to be raised, which 1s possible
wp %0 & s vcific capacity of ) to/m2/24 n  .e.t b v/day,
the saximum rav stone granulation has to be limitea to

120 am, the minisum to 80O mm.

«MASL slassifications as veil As tig upe of . alof,
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Laxaut o \ i o £

According to the llme burners in the arua of Bongas,
the PERTANINA allows the use of one burner per kilns
ondy the firing gas tub. nas teo corvrespond regarding

$0 the ligit diametcr wai the sacticn »F 1/2 % tuhe,

It 48 intenced that for the 1ime kilu the sans ba:lc
constructisn bLe usad than with the eil firsd liwme kilns.

Also the capacity was fized at 10 tsus/day.

It is recoumended o piace { burners ia equal distantes

aleng the periphery.

The burneru are cxpascted to wori z.-arding b0 the r—inciple
of tF - “vmpen bLuitier and sirald e st In a vay wiich
alliowa uv o L L .

qQuBntity @1 sluwing stofe:r . becn obtadn

S : oL . . ‘ .
Vith a gag speed of 73,0 w/u in sao nozsle tube of

the bun.g the iat.os cah Do donu aa v,/ " cubs with

She outer'wuususemiuhita a}t‘ 10,2 am ant ilager diaw. of 7,0 mm.

The tube Giamesesr of 1/R2 " cuve of 236 mm? alloved by
PERTANINA iy enlargew wy sac wse 2f € places oF 1/R ® gubes,

by » \‘;otﬂ square se@tiun of 231 aul,
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IS can bo assumed that .’ pressure im the gas net is
owlficsient to sompensate the greater friction resistance

om she Sube mantle of the _ /6 ® tubes.

¥ith steschoimetrical firing during the etart of the
kiln, 10 Na3/h gas + burner are consumed with an

ameount of primary air of 133 Nm3/h and burner.

Betveen the tube arc of the mantle tube and an entrance
fanns) for reduction of the entrance friction, a throttle
flap is provided,

Phis Shrottle flap ie given a brake, ao that it can be

elosed to 2 minimum air quantity of 20 € of 133 Nui3/h omly.
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St Sgeiaw W

A_)A° subs  section 236 maz

Das 21,3 s w2 Dis 17,3

2 <
e 173 - s 2)3,29 236 w2

RAlb " subs soction 38,3 mu2

Dae 10,2 oo 1,6Die 7,0 mm
‘.‘&2 e 3, 65 e 3&,5 sm2
‘ * ’2 ’ ‘I:‘.--I

Vith 6 tubee o . 465 o 230,79 o 23 w2

Per buraers

10 a3 o e 0,00278 Na)/s
e *

RY/8° 7 a 38,5 mm2 = 0,000035% a2
v = - £ . 72,5 wfs
%5 ﬁf‘ -.::a---u

Air conawmption:

Stoichoimetrical burning of CH“ ]
CH, » 203 . coz + 2 nzo
Sheoretical oxygun consumption 2 Nud per Nmd of methan

Sheoretical air counsumption L‘ win e Hﬂ ] é s W
’ ’ misethan

Vith Netherland natural gas, for example, with & Ilu & 7500 keal/Nw)
She theoretical air quantity at 50 ¢ air humidity,

20% 1013 mdb s &,51 Nm)/Nm) natural gas.




This natural gas has 1,0 % CH,, 14,35 % N, » 0,87 % CO
Rest higher aydrocarbona

Adr onsampticn proswmed L. 13,3 Na)/Nm) of gas at

1IC Ba] o8, than 133 Nm) ai /h.

. *» 0,037 Nw3/n

or at vs ;,2 m/s, ?.u;z 8 9,003t me

In order to lez Lie g;. #tienm inc. .. LuD. with a speed eof
about 7,2 /e we have to chose the following

8as uanbasty 11 Nu3,/u m Uyudd,. Nal/i

ve {2afs o= g,‘ggg & V005l mk = SH6 me
[ 4
* p? <386
pVELL - Vil - Yur -k
R <

Sheesa R /8 ® Da = 26,9 mw s 2,mm DPie 22,7 mm

F e 00,0003t m2

ve ~ s 7:,3> wm/s

Y i

As this tubu 18 built ii® the air tube, the saection has
to be conaiiered.

Pn o 26,9 mm Pa & N,000707 m2

Tetal square .ctions

0,005314 + 0,000707 @ 0,0038''7 wm2 e 347 mm2

B4 « VEE;; ; E - ‘# EiiE‘* .; 450 s BL W=

e )" Da s tid,y g = 3,2 It = 2.5
4 .53"506 anl




Sguare section of she ring
$I03,6 - 707 = 4638,6 mm’
P e 0,0006%6

W 8 u/fe

;
i
]
1
]
]




The injection burner consists, in its essential parts,

of a foundation plate on which & geer box i+ builte,

A9 moter an ordinary seving machine mo.ior is used. Its
rotation speed of 1450 rpu is reduced to a final rotation
epeed of 0,5 rpm by means of the two counter shafts

sontained in the geer box.

The e¢rank disk eituated ocutside of the box steers a
sonnesting rod whioh eets the moveabls nozzle into a

Ainear to and fro motion.

Petween the flexible tuhbe and the oil ring line connection
fastened to the foundation plate, a wmanometer ang a
needle valve is situated for linear control of the

quantity to be injected.

REsaaing of burning ail

&8 only light fuel is used, a preneating @f the oii

need not be effected.

The recommended operating pressure for tiue injeetion burners
ha&s to have between 2 and ) aitmosplieres. Provided that

the differencee of level can be taken advantege of, whieh
are higher than 20 m, it can be operated with fall pressure,

in all other cases oil eog or serew pumps lave to be used.




it

Pue to she lov nosxzle diametars of the injection nozzle

& Sherough filtration of ths oil is recommende?,
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Sassamandasinns. o5 AARASENASAGA. AL L A0 ADALS...  Sha
The single wall structures oi the s .af't are .u Le Luilt
wp from the base together, so that tie silicate stones
within the shaft and the fire clay iadias stone outsiis
of the shaft are constructed in a way taat tie aecessiry

intermediate epace can ve stamped wich (uv stax, wsse

maade of Puszolane ag regate and a fire proof winder,

After completion of the built up suai't asa the f.r ngs
the entire shaft 1e coated witi thin .rvu ei.ve., su that,
Af the wall gets fractions, no falee air can enter into

she inaide of thie shalt,

Care ie to be taken that tn - wiole kisn #aa’: 45 & o 6 om
Weight by thermal expansions during the t.me whil: the

kiln 10 cold until it gets operatin, temperatusre.

™his 18 why a discuiected shell has to overlap or,
Sepecially at the botton of ithe sialt and i (he earea of
She firing holes, has to ue embedeu profoundly in tne
sonorete atructure.

The charging hopper has tu e Glused wvita 4 11, . .8ening cover,

Buring She operation she charging tuve gunaucctud wigh
S$he hopper has to be conetantly filied up wiih rev s*tane
88 that during the openin times of the gover only a

very small amount of false al. caa cntur the shaft,




Sasbhila

The Duilding Materiale Bevelopment Laburatoury ia Bani ung

RS, & year age, built an oll fired tes: kilu {o: lime

prodection on the areou ¢f $he Institute.

e shaft dinmets & are the felle dn:
Light dinseter i w

effective shaft heizhs 4, m

28 am angle of atcut 60°" laterw. om tue Lurner shati, there
are Shreoe firing chambers. Im about the height cf tne :riring
ohambere the shaft 19 retracted in = light diameter ug to

! ..

Phe firinr ohnndere are couippad with turec aciowatical

Anduetrial buraers. The capacity of the burnere is 17 = 90 kg/fuel,

OB the top of te Milm a, exaALst s 15 sleuated whicn, due
3 She lacek of infaraniion on slatic [ rcéslid Wi meRAaured
By Sha writer Ly "1+ ¢ af Prandl tuce an' oblique tuve

Baremeter accordiag to the Yeracull -systo,

The cnldoulasion astaehed to this fimsl report showve a
QUARSASY of 1000 N3/h and a total prossure of 83 mw WO
Uhon Beesuring a Shroughput ajd: quantity with a r of 1,%.

& Suraing tess vas started and given up again us it oceured
SRS She construstion o/ the busner did net come up to

the purpese,
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™hie wvas what induced the management of the Building
Natersales Povelopment Laboratory to take the decision of
redbuilding the test kiln according to the writers in -
otrustions, corresponding to the kiln planned and
deseribed ia this report and according to the recommenued
technelogy.

On base eof the shaft proportion not serresponding to this
teshnolegy, the reg¢onstruction was made in a way that the
light shaft diameter was redused by a further fireproof
iiniag So reach the purpose that the new iight shaft
diameter ean be brought into the right proportion to

the effective shaft height.

™he new data:
Might shaft diameter 1400 wm
Bffestive shaft height 8000 mmm

shaft form s cylindrical

Number of firiags four

Fusbesr of @Piring levels one

sime of the firing holes in the working lining , included

areas: 800 . 800 mm.

Capasisy of kiln 7.7 tons/day

Speeifie sapacity 5 to/m2/24 n

Rav stene granulation 100 « 160 wm or 80 «120um
Puel: light fuel ca.%000

keal/kg.
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The already existing kiln pedestal made of reinformed

senerete allows the use of a discharging equipment.

The writer has, for this purpose, set at disposal an old

patent being family property,
T™he msechanic part ie a simple vibration shoot.

The tep of the kiln can remain unchanged, only the exhauss$
fan ls, according to instructions, run with lower routaticn

4in erder to reduce the quantity and static prassurc.

Vith exception of the above mentioncd ditlerences the
Sechnological factes and the operating conditions are
sorreeponding with the kiln of 10 tons/day as described in

shis report.

Due to the decision to reconstruet this kiln according to
the resommended technology, thy plans of the Department

of Publis Vorke and Power and of the Departwent of Industry
are really becoming active help for the Indonesian lime

tnduetry and are of great support,

fhe risk for this demonstration object is, du¢ to the
intended project no more bic taken by the industry but
by a governmental department, a fact wiidch will enable
She interested induetry to attain guicher and uwore

offective decisions for construction of new objects.




Caleulation of a throughput of air quantity in w3/h

s s Wt

sccerding te the Bernculli-method.
Inpaes pressure h o

density of air V s 1,0

tube diameter s 200 mm

? e 0,0349 @2 (349 em2) calculation in m2
Qe F . v-rv 2. 21;81 ) ¢ /e

e 8 n/2

L 122 2 2 2 1 22

L quantity o 8 a/e . 0,0349

s 0,279 ¥ul/s

= 0,279 Nm2/s . 3600
L quansity « 1900 m3/h
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Becommanost.u. ..,

Unifersity of asscrtaent, dry sla. ng and wet slakeing.

Though, such as can already be seen in the report, an

. improvesent of the esxisting burning techaclogy an~
herevwith an improvement of quality of the burned goods
oannst Yo recommended, the remaining possibilities ought
%0 be very well coneidered.
A8 this can be observed with  .ost «il 1i . produeing
planta, it can Ye recomzcwiled ‘a gonwral, .o unlfora
the granulatlion of tha ravw stonss and to keep %ae

freanulation .. o

Dus to the faet that the ahft Alitans .ane acoe vory similar
iR moat cases, tho dimension 1279 - 10 vt L3 o~ :couaended
a9 unifora granulation. This du .w 4 uore thorugu
buraing is obtained with lowe. uantity of re:t-C02
eontent on one hand and a lower quantity of sintered
magorisl on th= othor hanld.

A materinl burnod in this wiy wil! lad saow & i farent
Lehaviour with the 2r) slakedng proeess, thab #eans,

the slakeing procees will bDe fiunished in & sho i.r J.ue

wvhieh renains consgant.

In any case 1t 1s rocomponded t» crush “he lim. before

slakeing and not apray water on levesrs thicker thaa 10 cm.



The vriter regards the application of wel siakoing

a0 selusion of shis prodlem. In this cari the iime .o
first S0 be slaked to liue wilk thasn scivened wita sarcow
@oeh :uic stered in rest pits. The walls of such resl ,iis
ean be made of concrete, the loor should Lo filled <

by water permeable material (sand, Puzi@iun etc.



.

Seshinnical and economical foasibility study for a nilote

M e e Bt R IT L T I —

Frem the prelistory ans fts corme =ti<cs as wel!l ee Freg
the entive finel report it cer be scer thet, to tb: v calie
of the mission, a few ursigrificant slteratione of the
vorking program deseribed 1 the

JCL frnerdptior had to be

made.

Eepecially item | of the .ub Durerin: or comcvining the

sreation of & new techinnlogy var varr od cut S Jetndl.,

In crder to coue U Lo Lne tiosn with regard to glving
rucutéwndatim.- for o widoy, S:ire Lo o w0

has, o Lave oi' 7 cussivie el with Lo oot er te futnstry,
®entione: Lmer ftem "spandry” a stat-ment of a rodorn
teohnology for a kiln with a capacity of 100 t/day,

and epegified such a kiin weclhinically.

™o mentionsd wedghite are roal . sdghts, tue m.e o oap

ostimated countur vaiue fot S e C il POoT L,

A8, corresponding with tue 1. Cantage © oA parital Aélivery,
in Indonesia, this price might be considerably varying,

She financial analysis could not be BAUG n tho usunl woy,
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The attachec prime cost caieulation vases on the real}
Seday Iadenmesian prises as far as the items rav i-terinls,
wages, current and fuel ie eomcerned, the t-taj

production cost, hovever, and tho suvervising arqg wTeratiag

Gostas were only assumed.
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General Pats
Induced draft kiln

Kiln capecity:

300 tons of burat lime per day

37%0

Lump size of
lims stone: 60 - 1230 s
Feel: fuel o4}
Kiln sise:s inside shaft dianetex
Height of shaft: approx. 29000 mm
Kiln oharging

An inclined hoist is provided for kila charging cperations.

Should some cther kind of raw limestone transportation

to kiln top be required for local considerations, a belt
conveyort or peshaps a pocket belt conveyor may be used

instead of the inclined hoist,

The inglined hoist gquoted fcr uses a skip bucket: approx,

S - 6 trips being provided per operating hour.

Ihiy bucket .cavelling is initiated by operation of a
fasl. button, Once the impulise has been given, furtler
:harging nperaticns are effected automatically. The
%ilh bedng operated with induced draft, thc stock is
passed through a sealed leck at kiln top. Tc prevent
infiltrated air from getting into the shaft and hence
intc the pipewerk syster, a single-chamber double 1ok
has been provided,




-

featurine two sealina an? material holdine flamners,
Planner actuation is effected within the automatic charaine
onetation cvcle, An adiustahle time-lan relav contrnls

the time the hucket is @t in Aumned norition and also the
bhucket return travel,

A stock level indicator is rrovided for automatic kiln
oneration, By inatroducina a measuring nrohe into the unner
sha’t, this indicator checks the respective level of stock
followinn each hucket charninn oneration, A rotary cam
limit switch connected to the rone sheave indicates the
stock levels,

1.} Waste nas and cag;ter Aas_recovery nlant

T™is nlant consists of an exhaust line avatem includina
wante nas line with carrier mas throttline facility,

T™e kiln atmosnhere nressu-e is controlled inderendent of
the volume of waste mas to be avacuated and as called *op
bv the nrocess conditions hv means of a sreed control
facility toaether with a remote-controlled throt e flar
arranaed ahead of the exhauster,

The sreed control facility ant the thrattle flan farility
with indicator anA recorder are loecate? in the control room,




F. 8UBEK

Boratomder 12genieur vH

Carvier sas { collected by means of an adeauatelv lonn
section in the waste nas line with remote-eantrnlled
Aamnfer; the demper nosition indicator and remote-contrel
wait are located in the control room,

The oil aas produced in the reactors is added to the earerier
nas, the volume and nressure of the carrier ~as beine
eontrolled by varvina the sneed of waste ~as hlower ead
adjustina the throttle flap in the waste ~as line,

T™his reaulation mermits the most favourahle heatina value
of the fuel cases to he Aetermined with a view to abtainion
a slow=burnina, lonn comhustion sone for the nroduction

of soft burat lime,

Cas asneration nlant for the firine of heavv fuyel otl,

- —— T ——

The main units of this nlant are the 6 ~as ~eneration
reactors, Thev are snaced at reaular intervals and
arranaed laterallv on the shaft shell in such a way that
their axes meet the kiln axis and form an anaie ~f 55°
with the latter,

The reactors comprise a reactor chamber and a mixina chamber
arranmed one behind the other in this order, The walls

0f the mixina chamber are nrovided with a fire-nroof rammed
linina,

A burner assembly is located at the chamher head for
atomization of the heavy fuel oil and for feedina the
nrimary combustion air. Dry stearm {s taken from a steam
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sensration plant.

™o vastes cat (carrier cas) Arawn of? fa fed hetween
reactor and mixinn chamber to the oll ~as nreduced |n
the reactor (n such a way that a combustion ~as suitable
for kiln oreration is nroduced in the minine chamber,

T™he nressure o1l hurner assemblies are surrlied sn the
Ond hand with npenared heavy fuel oil via a treatment and
dosinn facility and on the other with mrimary combuystion
air theouah senarate brranch atr lines,

In order to nepmit the carrier ~as curhuretted with cracked
ei]l @as o be reaulated at ~onstant volume in respect »f
ite rregsure in conformity with the rrocess condirinne, the |

two material ‘lows - nrimarv air and carrier nas - are |
controlled seraratelr 18 renards volumes and rressures hefare

enterinn the reactor,

The heavy fuel o0il surrlied hv the warksg to the €0t

of the kiln is forced via a ‘uel filter and an electric

0i]l heater into an annular lire svstem hy a circularine nymer,
6 dosina rumpr helonaino to the reactora withdraw from

this svster the ~il volume reautred for the neneration

of nas, HY locatine the oil carburetor close to the kiln

a favourable fyel eronomv is ensured when chaneinm over
from oil o oil aas,

1.5 nm Y asr fustem

A hlower is nrovided to aurnlv the erimary comhunt ion ady
ABcatnary for the ~as cireuir,



vogOnER
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T™he hlower I8 followed rw a thrattline faciligy whieh
nermit the nrimary atr to be controalled in resrper onf
volume and Aresrure,

Ig*g dinscharne

Tn'onewre uniform discharee of the hurnt lime over the
ehtire shaft cross section, the ftock (s dividet (ato

§ enual rart flows tv a concretee’illad saddleenhaned
structure of sheet steel, The saddle tira ave destioned as
ate ducts which rermit ynifopm distributian n¢ alr over
the entire shaft cross section,

¢ vihratopv chutes are used for amnnth dischares of the
stock aver the shal’t crosan section,

Dischapainn is effectet antematieallye with cthe afd of
two limeelan reave,

Didcharaine max be effected either v afmultanenus oneratione
nf all 4 vibpatore chytes ar hv senarate rontrol (n elnckwise
order te cause nv material bridaes in the stack tn he
hroken,

™e hurnt lime dischar~et! at renylar intervals 18 enllected

in abh heam from where 1t caf he with4rawa hv twn vihpatery
chuten,

“ !l ahafe

The kilna feature as shell nf welded nteel cnnntpuystion
freo=standina on the *nundtation, '




In order to nornit halaneinn of the nresenre of the

"aterial flove with the kiln atmoarhere conditions at

Ry narticular time, 6 Pressure Mmeasurinn noints are

onually sraced on the kiln sha’t at the firin~ gone helaht;
the remote controls and tadicators are located (a the ~ontenl
rosm, In conformitv with the atmasrheric nressure ahtaine
IAn In the kiln at anv one time, which can he nre-selected
AR pecopded, the mined ~anes can ha correctlv neonortioned
wiine the suitalkle amnliances,

™M® kiln sha‘t s ®urthermore nrovided with insrection holes
8t different levels with therroecounies srranred ahove the
same., Ylanved noker holes ave nrovided (in the enolina 2one,

Service nlat‘orms a¢ stryctural shanes with BoA-alic nlate
COVErin-. sre rnrowvided at various levela,

™e nlatfarme are conanecte’ throuah stairs and larniinas
O njve aafe godeds to the kilm un ta fte tor part,

Qgt' “A8 ARA lj’m

e ORSAT gait {8 located 1o *he contrel room for
CORLIRUONR MONLLOTINA of the walte ~al r"n2 aoncent

and the surrlus air volume mz meaturement ), The wante
faf to he aAanalvaed (s eqecked n throunh a filter anAd

Q& cantliary line hv an elertrically nrerated numn which

i8 aleo arranned in the eontrol rooe,
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1.9

Btare-yr

The kiln shaft must he filled with material hefore the ¢irst
start-un and hefore each subseruent start-un, Pyrthermore,
the furnace atmosnrhere must he amnitated hv the waste

nas exhaustor nrior to starteuns, t@ allow the waste ~ases
to esacare as soon as the combustion ani reaction nrocesses
stare,

At the same time, nrior to the first starteun or anv suhe
ssauent start-un, it must he made certain that the heavv

fusl oil hast the correct temnerature as remuired in the

hurner oreratinn instructions and the steam hoiler has

‘abtainied the necessarv oneratint nressure, Then, the

oil carburation rlant is nut into onreration, the nrimary
air blower switched on and 3 oil ~as reactors itnited hv
slow-match,

The combustinn must be set to a value ahove the sunerstnichin-

metric value, air surrlus 20 - 1~ %, hv means of the mannal

rrimary air re~rulatina flans and the nil flow remilatinm

valves at the hurner assemhlies, |

On acount of the hirnher comhustion chamher temmeratures
caused bv surerstoichiometric comhustion, the carrier nas
system is started when a chamher temnerature of abont 900 "¢

is reached,

Mter meveral hours nf oneration with that kiln settinn,
the Coz-content of the wasre mas will have increased,

At the mame tirme the exhaust volume of the exhaust system
is increased throunh the sreed aovernor.
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Bewtnnder 1oone a

As soon as there is asuf’icient amount nf alowinne

material at the nas inlet in the kiln sha’t - which can
he ohserved throunh insnection holes - the reactors are
aradually chanmed over to understoichinmetric oreration
and the three rerainina reactors are rut into oneration,

murine full oneration the € oil ~nas resctors yne an air
factor ranaina between 0,4% and 0,5n,

Automatic steam aenerator

Steam of 4 atm, naune nreratinn rressire if remuired for
atomizinae the fuel 01l ant as reaction anent (water ~as
reactinn),

The recuired volume of arnrox, 4" ¥a/h i8 nroduced in
AN automatic steam renerator, This ~enerator is arranned
for oil firina and 1+ onerates fulle aygtomaticrallv,

The facilities renuire? far the treatment of hniler feed
water are included,

fhould steam he avajilable in vour works, the steam ~enerator
can be disnensed with,
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2,00

TEOHRICAL SPRCITICATION W™ LI RILN
HAYINS A CAPACITY OF 117D PONS /DAY
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2.,1.0 | 59 ol \J

3.1.0 t skin bucket
consistinn of:
skin, useful caracity amnrox, 1 n3,
of welded steel nlate construction with stif’eners
of structural sreel, the cast seeel track wheels,
antiefriction hearinn mounted, axles and crons memher
for rome susrension,

3.1,02 1 inclinet hois® bridme
consistine of
the inclined hoist structure of steel construction,
with main and cross nirders,
the stiffeners,
the track rails nn the runwava,
the curved sections and
the sunnorts on the kiln

2.1, t kiln superstructure
to receive the rore nullev for the skin bucket, of
steel constru~tion, with insmection »nlatforms
and access ladders,

d:1.,04 1 hoist winch
arranced for electric Arive (20 kW) with a
rore sneed of v = 0,5 m/ser,,
hointine forces 1,2 tons,
consinting of¢
a rore drum with cut-in rone arooves,
srur wheel drive, brake disc counline vith
service brake and brake release mechanism,
the machine frame of structural steel to receive
the parts of Arivine mechanism, the rore sheave and
return nulley includinn hegrincns, the wire rone of
18 mm dia,
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2.2.0
2.2.0V

2.2.02

2.2,03

2,2.04

Riln tor eauirment

kxiln ton of nteel nlate,

Aesinned for takinn off Aas at twn en1d,
with connectinn “lannes for waste ~as
iine, emernency atack ant the necefsary
cleaninn holes,

material auidinn cone for lime stone
distribution, made of wear-resistinn
material, with suarension mear in
the kiln tonr,

emeraencyv stack MW 100,

includine sealin~ flaprers with hand

winch, rorne and the necessary defle~tinn

and nuide rullevs #nr actuation of the flarner
from kiln hase,

kiln ton clnsure

consistine of:

1 flanmer casina tn accormodate
the hearinas and seals for the lower
sealina flarrer and the material
retaininn faciliev,

! lower sealina flapper, commnlete,
with axle and oreratin~ lever,

' material retainin~ facility, comrlete,
with axles and oreratine lever

1 lgck chamher with renlaceable vearina

nlates, useful ecanracity annrox, 1 n’.
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]

L

i
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1

1 flanper casinn, to receive the hearinas
and seals ®or the irmer sealinn flamner,

1 uprer sealinn flarrer, comnlete, with axle
and oneratina lever,

! inlet funnel with renlaceahle vearine nlates

Varinus fasteners for the electric servo
mechaniams,

t glectric rositioner, adiustinn froce
1250 ka, for the lover sealinn flanrer

2 electric wositioner, aliumetinn force

Jé'/:
e

1250 kn, for the unmer sealin~ flanver,

Stiick level inficatror

consistina of:

rore winch wi*h indicator weirht,

aear unit with drivina motor,

electrical rctary ram limit sawiten for
various stock levels, nlan rone switeh,
control svster fnr trounha at kiln discharne,



2,3,00

3.3,02

Kids shget

%11n shaft
consisting of)

hottom rinn, diameter 5530 x 4750 x 11, wieh
stiffeners,

shell hottom nart, inside Afameter 5N5N x 18 mm,
hataht 10,000 mm

shell centre rart, fnaide dis, 5N% x 15 mm, heinhe
8,000 ",

shell top nare, inside Aiameter 5062 x 12 mm, heinhe
7.5&) mn ‘

edne annle 100 % 75 u 9

reactor shells, dia, 1100 x 10, with seiffeners

Various rauninn and ftnanection holes,

Platforms and stvairs
CORBLstinn of:

nlatform underneath the reactors, of welded
structural steel hearers, the hrackets, welded tn
the furnace shell and a noneslin nlate coverinag
as well as hand ratlinn of structural steel,

platform at reactors, same as ahnvae,

3 platforms above reactors, same as ahove,
Btairs with landinns and handreilina, of welded
structural steel construction with non-slin nrlate
eoverina,
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3.4.0 Pefrasvery Maseg

As quality comparison products of Messr. Didier Werke AC,
Wieshaden have deen listed.

1. Iatepier 1injng

A)

8

<)

o)

Citins. o0

10 & vertical - wall thickness 230 mm
(minus 6 burner openings - reacters)
approx. 1920 shaped bricks 5C 23
appron. 8.6 kg each = approx. 16.5 tons
approx. §-7 kg each = apprex., 66,8 tons

Heealdl guality.

Predegting sope - S.5 m vertical)
Coolins.iooe - 6.0 = vertical) 250 mm thick

Apptox. 70,0 tons of radial bricks
“Manial 330" quality

L L 1 2 3 Ty YOy 3 7 $y-y 3

Shetsing.ic0e

4.9 m vertical - 250 mm thick
Approx. 28.5 tons of redial bricks

Hauield dfi_guelisy

Buteer._opevivge

(Azch = 6 burners 1000 s dia double end)
Approx. 600 double-end arches 2 GG 24

D000 .. audiisy
Approx. 12.0 kg each = approx. 7.2 tons
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I1. Zjget beckine brickwork
236 n vertical - 125 mm wall thinrkness
a) Mpprox, 8,320 scandard bricks NF 2
Approx, 1.9 ke @ach = arnrox 12,5 tons
Apprix, 13,520 side arches 2 W &
Aporox, 1,9 kn @ach = ammrox, 52,7 tonr

0181081300 cuelity

») he hruner oneni AL
(3 backina bhrickword lavers)
Apnzox, 280 end arches 2 " 16
Didies 120. _awality

Approx, 1,9 ke each = anpnrox, 1,1 ton

!!!.m hackinn bflckv_o!k
26 m vertical - 125 rm wall thickness
Anorox, 22,.6N0 standard dbricks v* 2
Arnrox, 2.' ka each = amnrox, 47,5 tons

<lagrel (02 guality

IvV. Insulation - 3Ird backin~ brickwopx
26 m vertical = 125 mm thicknens
Aoprox, 21,920 atandard hricks K* 2
Amprox, 1,2 ka each = 28,7 tons

Uoler. 08, gvelity

Ve fi at rlate s 1

30 m vertical - 25 wmm thielr
Approx, 3,100 ke of insulatine back®41]l material
(Vermiculit)




vi. Surwer brpech linign

for ¢ hurners

o) Intermsl linian

1.25 » lonn « 200 s thick
Aparox, 10,500 ka of rarminn commound “"Pirecrete ) Y"

®) Jasylatine laver et ojete shell

Approx, 1,25 lomn = 100 s thick
Mpnron, 2,700 ke of Snsulatine rammine comnound

vi1. meseer

Anpron, 6,300 kna Basamyr ¥
for brick muality "Rasal”

Aongon, 1,600 ke Sodium Stilicate

Mpgon, 12,500 has pisomur ;
for brick muality "Mamial 110" and
*Nidier IOV

Mpnros, 1,600 kns Didomur S
for briek oualitv "“anial ¥82°*

Mporon. 4,200 ks Didogect 4
for brick emalitv "lLearal 15/0"

Appron, 31,700 ks special rortar
for insulatinm brick auality

*Moler 6"
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3.500
3.9,00

3.5.02

2.9,03

Hr S

Eila bese

Sasic nlans showina foundation for
followina contretine work,

foundations, sunnorts, daily service hins,
kiln nlatform and stairs,

a8 well as the necessary insulation work,

Steel structures

oompeisine:

handrailinn for nlatforms and stairs

of welded construction

made of structural steel

¢ fixinn frames to be arouted in the concrete
strueture,

. for the susrension of Aischaree trouchs,

Kiln discharne ecuirment

to comne with a kiln ocutnut 0f over 100 tonas of hurnt
1ime ner day, consistinn o,

4 vibratory chutes, comnlete, with ane vibrator each
under the troush, includine 4 susrension chaine rer
chute ,

4 thermostats, nettina ranse 0 - 120 °c,

4 vress kev svitches to control the volume Aischarned
Y comnlete naddle-shaned structure with rentral air
oive and coverine, to he arouted in the concrete
structure,

4 air ducts are arranned above the saddle ting to
ensure a uniform distribution of air over the entire
Riln cross section,

' vibratory chutes underneath the kiln hin, wvith
fininn fromes,



|

1.6,0

3.,6,0%

7. SOREK
Bt Ingeniaur VB

SAEiRe Naten

Waste aas nlant

coomprisina

1 descendine nimne MW AAN
from kiln ton tO waste mas hlover, comnlete, with
nipe hends,

2 enmansion Joints and rumpartine structures and
fasteners,

% waste nas blower havinn a delivery volume of
anvrox, 10,500 Mm>/h, suitable for 350 °C and
PS5 MM W, W75k nas 1470 rewm,
Gonsistine of,
sepeller with lateral cooline winas, most carefully (
balanced staticallv and Aynamically, volute with !
insvection doors, attached base o receive hearina
suprort, counlina and drivinr=motor,
shaft carried in self-alimnina roller hearinesm,
bearina housina orotected anainat heat hv a cooline
nlate,

% counlina to connect motor and hlower, ®or bhlower
sneed control, comnlete, vith nil #1411 and oil
cooler 1 the o1l heinn cooled by air,

9 exhauster,
conkistine of:
the throttline srace with elhow connector and flanae
for the throttle flan, | counline ¢lanme for the
overload control flar with nressure relief stack,
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oD toonsh -off conmpotion with flonpe

03D oo caovier 9os volume 40 be Shoottled,

e olbov conasster for She WEO0e 98¢ biowves and
| enpencsen jeiat.

5:0.80 041 gao peetuser
cansietiny of)

¢ gastdbtave,
QOVORY & capatity of 78 hp/houe of heevy fueld o1l
agut) and & NEBIRUD CPasity W ¢ 123 hg/hous.

¢ Qpere scenisese
¢ GaPrier 900 BIBINY Shambers, with the necessery
ooloastesy Jiaing, pOOvI@nd with esnnection.

¢ GRDSier Qus Gomtrel 8lide velves,
¢ “Unotfies" conbustion 04 sontrel slide velives

¢ annusily esntselied dosing pap vith Yeranser csnteels,
CNIpiete, incliviing meters ond stastes

¢ U0 of oubustion corbureter sentrol cquipment,
CUplote, with sonnoeted seleneid oll velves.

¢ hend-epereted threo-vay oentrol velves for fooding
W0t oil 0 the geefterne.

6 hot o4) thermoetats, to onouse thet the fuel ol hes
Sho preger Emporeture for atomssing.

12 o4l boanch line separeting velves

) Suplen fusl o4l filser fer the ring main
| B oll capereting velve
| 000y S0ia olssnintion pump, with nster end SbaSter.




' olesteie funl hoeter, semeiete, with sontecter,
WU eantrels and all ssesenories

' aBR of rine main ol] "peseure erntroln,

' haaeniete to receive the ®wel filter, the heater and

ohe elrevistinn e
' 40m0 ovyten, eonsintian of,

o 04l swenly Line from the Riln oot to the rine main,
WD vion MIR O the MPORER “1098 leadinn th the &

et ftere,

Caprier ~00 line

SRt inn of,

' SEBnly Line W 190, lgadinn %pan the comtrol room
00 S0 rian main, vith sumantion nint,

' o00n |atn W V3N,
with § ranehen?’ oanecttone M {50
0 She deanoh 1ines, N various cleaninn holes,
CORRPrtinn flan et nt Quernet aseentlv,

¢ ‘waneh Limpe v 40
UER the MPAREN-0?! QARRBCELITNE Ar Pine Baln
D SR Piaine @ aptrert AP the ¢ ~981’i0Pe with
Olhaue ot 1ntarmeliate “1anmee ‘or inetallation
of the contrel olamanta anA MpAturine Aei’iree,

Pricerv atr svetem

' neemery alr fan, V0 A, cemmeratere n c
N0 & W, sowee rouireamam 7.% Wi,
CPRBIN I~ of)

WEngllior, mnet carefullv Malancet statically and

GVRarienily, volute with attarned hase tr roseive the

Oarians a4 drivine amter,
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' fon olr ounnly line NW 150,
foon the primary air ‘an ¢o the riny main with
olhowe and flanees,

Y T4nn mein WM 150,
with 6 branch-off CcORNe~LiOoNS NW 150 ta the hranch
1ines, with connectinn flanmes and sunnort assembly,

¢ beaneh lines NW 150,

~ frem the hranch-0ff conmnections of rina main tn the
aiz eomnections of ¢ masifiers, with elhowa and
iatermed iate flanves for installation of the control
elaments and measurine orifices,

ean senerator
GERSiNtine of,;

! awtomatic stear ~enerator for fully automatic oil
fivinn,
holler camacity 400 Ra/hour, max, admissible workine
PeRsure 8 atm, ~caune, hoiler efficiencv °° 3,
SBEplete with the necessarv reaulatine accessories
and instrument ranel, insulation, water level limitina
dovioe, autoratic feed water remlator,

¥ Cully-automatic oll firinn avaeem,
for an nil throwshnut af 29.5 Ra/heur, calorifie
Yelue 11,200 keal ‘vn, gommliote with the necessay:
acofaseries, one *uel oll sume with oil fileer, one
peimary otl heater,
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1 feeding system
eonsistine of:

¢

contrifucsal mumns, deliwerine 0,6 tons/hour,
head 90 m W, comnletes , includina 1,5 kW motnar,

slectric fault indicator,
for sinmle fault sienal ling with ontical indication,

waste mas stack 250 mm dia,,
aongox, 5 m hiah

fesdewater treatment 1l ant,

ecompleter ineludina

water softener, feed water tank, dosina facility,
boiler water test case,

reducinn valve

for reducina 400 kn/hour of steam from § atm, qaune
to 3 atm, aaune

includina Airt trar anAd accessories,

steam line
from the steam nenerator to rine main, includinea
all *lannes,

gina main with 6 branche=off connections to the
beanch lines, with connectinn #1l antes and suynnnrts,

seanch lines

from the hrancheof? comnections of rina main to the
steam connectinng of the b aanifiers, includinag
olbows and intermediste ‘lanqes
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3.9.0  Zmesujatine npterisl

3.7,0¢ Various nire insulatine materials, consistine of
mineral wool insulatine mats on malvanized wire
nettine, 40 = 100 mm thick, nrenared, malvanized
sheet iron, rounded, headed, with the necessary
bends, sprine hooks, malvanizeAd holts, smacer rinas
of strir iron and nalvanized binAine wire ¢or all
hot lines,




2.0,0
3.8,01

2.8,02

3.0,00

8.0.0¢

8.6.08

8.8.08

ing trol eaui t

Egng:o in bgck-npuure nigc

! electrically onerated sinnle=colour recorder

88 in mixine ¢ s

‘ 1““ U.tub..'
zanae 0 = 100 mm wr,

12 shut-off valves

8 ove L1

1 resordina rina halanne,
rante 0O = 500 mm W,

3 shugeoff valves.,

£44A pgessyse
¢ Ustuhe nressure asunres,
12 shuteoff valves

Waete aas pressure in frent of
b, -

! recordina rina balance,
QRS O = 5N0 mm W,

2 shute-off valves,
88cond measurinn ranne for Teem 2,8,06

3 Myteo?? valves

onvular niston eounter with
SeOntdveer and {ntenrater
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3.6,00

1 orifioe,

2 shuteoff valves

Y double rimne balance,

9000nd messurine rance for Item 2,6,10

3.8.00 Carrier sas volume in froat
e
6 orificen,
12 shyteof? valves,
§ ehanesrover eocks,
3 fndicatine rina halances

-—— -

- W~

$.0.% pasurerent of orimary air
W

.

' oeifice MM 400,
2 shuteoff valves, |

3.8.0

6 orifioes
12 shwt-off valves, |
6 chanae-over coeks,

3 iaclined tube pressure ~anese !

¢ thermoscounles NiCrNi,
1 semtunrie thermostat,

1 simnesvlowr rvecorder,
halaneine Line




3,0,4%

58,4

2.,0.0%

3.0.%

Tenperature n«urw:ut in front o’l
t shermo=counle NiCeNi,

1t sentumle thermostat,

t indicator with maximum Contact,

1 hoen,

1 hora silencina pushebutton,

3 suwniliary contactors

fTonperature measutenent in corhustion
w :

¢ thesmeesounles NiCrNt,

1 obmvenlour recorder with maximum contact,
1 semwele thermostat,

balancine line

aocormodatine the above anharstusens,
for inetallation in & room te he wrovided
by the custemar,

' sroandduser,
3 huteef? valves

1 esnteeller,

% gentreller actuator,

1 astuster drive, .
t dvive lever,

' oheattle flaprer
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3.0.17 faagh demmar spatrol

! sronndueer,

3 ohut=o?f valves,

1 eantreller,

| eentroller actuator,
| prossuwre indicator,
| sstudtor drive,

1 detive lever,

t ehrettle flamner

1 filcer,

' shut~off coek,
! ddavhraon remn,
! ORBAT uait

§.0.%9 W ietutomatic control of wase ~as

5 S lkas £

5 i Tl = >

! theottie lanver,

! flawrer rosition tndicator,
| santroller actuator,

' avtuwator drive,

' Apdve leover

5:0.00 Messure mecturemant 1a air ant

12 Vot ubee,
M hut-e?’ volwee




! shretsle flarmer,
{ flammer notition indiecstor,
! ssmtpoller actuator,

! estunter drive,

{ értve leover

NP SBAUCiMm andt sontrol evuimment for the
oll eos predwere are incluied 4n Teen 2,6,.M2, .
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%% Llgsaries) evyiresnt

™e electrical enuirment
oOmNE isinmg

$:9,01 ALl prime movers and anwnliances
ot marked "M" on the attached motor
ik, sheet 36
™e nares narked "M" are included in the
meohanical equirment,

| samplete switch cahinet to dccommondate items 1-15
of moter list, sheet metal clad, for indoor
ineteallation, without huld heads and modules,
tasledine the neceasary anarda, switch and control
aaer, and

8 ®ene owtlets, 10 kW each, ‘or standhv nurroses,
1 oomArel eontrol mulnit ®or oreration of the eomrlete
plant, a¢ wall as several local control noints

850,80 e comrliete esbline
CURPY L8040y
PVCesghaathad cahle and the cable travs resulired for
e lavinn of eablen,

$.0:00 Tap Liahtine systen, without the meneral vagd and
OReeash wey lisktine sveter

8:0.00 OGup Lsahenion apesector
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Qratender inge
u ain Qnmtgm k¥ Rating RPM™

T
Waste aas bhlower 1t KL 7% 100 1500 1 R3
AT - RS g
3 Veith coupline " KL 0.% 2 M
O - T R .
3 Primary air blower 1 KL 7,5 100 2900 1 B3
L
¢ Neist 1 KL 22 6N  1NO0 2 R3
L N MR

Attached: ' DE 4, 1 slack rone switch, 1 main current limit switch

$ Astuator Arive (upoer 2 K 5.5 40 1500 2 M
ssaline flarner

¢ Aeutater drive (material 2 KL 3 40 1500 1 M
holdine flaprer)
w—— SRR —
7 Ssoek denth indicator \ e
(7 R e R R
§ Vibeatory chutes 1 XL 1.5 100 1 v
AR —— R, o -

kiln diecharne

|

ot s oS 4

9 Vidbratory chutes 2 1.5 100 1 "

Bay hin Alscharae
mm

0 Poader for oil ~asifiers ammron, 8

00000t vt e s - S s S e

1Y Speder for meterine and
oamrel eystem 15

00000t St e oo SO <o NS oot
12  “aader for autamatie nteam ~enerater
" s {nelpded (n scone of mechanteal anr eV
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3.0 Sunniy.of.o0mniene.ooutonees.(oen. Jorvan)

I%am W Deseription Approx, weight (kg)
m - AR N
2.1,0 Kiln charging squipment 24 400
3.8.0 Riin top oquipment 14.300
3.3.0 Rila shatt 92.0800
3.4.0 fefzestory lining matesial 400 . 000
2.5.0 Xiln baee 13.800
3.6.0 Pizing syster 29 .00
2.7.0 Jnsulating material 500
2.8.0 Netering and contrel equipment 2.%00
2.9.,0 Slestzical esquipment 2 000
Appron. weight total %79.70C kg
Appron. price total 2.3%0.%0 DM
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Together with Mr., 8. Xastengren, Senior Industrial Development
¥ield Advisor of UNIDO, also Mr. lanunangorc was visitecd at
hiis Ministry and tiius the contacts of the writer with

offictals and people in Jacarta bhegan.

The following people and mirustries have Lesn visited:d
The Ministry of Mines, Mr. Ir. Sambang
Sulasmone
Instit® For ‘ndustrial Reasearch and Training

Departuent of ‘ndustry, Pir. Ir. Benito Kodijat

Tri Usaha Bhakti, Coll., R.M. Indropoetro
Tjokrodiningrat, Dr, Ing. P, . Astana
Lepartment o. Indussu.,, feor. Qencral Ir. Achmad
2lamet,

And further the Institutes
Institute feor Geology, Geological Survey of Indonesrians
M. JL, Dipounegoro
IL. Salman Padmanagara

DR$, Hard jono

Department of Indusiry, Materials Testing Inst.
Pir. Ir. Kuanadil

Ir. Gandi

B, Kusan

Sumardi

Tr., Mustarsid
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