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In   the  fra»«  of   this »iiiiur.   it   itiou d   furtharaor«»   be   *,t£it*d 

if  and what  Und   of anorganic   building  water! tl   can bw   U«.v«- 

lopad with   linn»   a»  binder   a id   which luuthod   on   part   of    ••,... 

Inali tut«»  concern««!  1« ci van  priority. 

m 
ff ' 
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Aa   a con»«qu«nc«   of urbani   r«u.uir«Mbnt»   on  the  uuiiuin¿ 

•atvrial aaetor  ano «conosic   considerations,   tu«* Bapi timoni 

of   Public   Vorkfe »   El«ctrie/Pawer and  tila   í>*>}.ai í...   .*   -f   luCis'try 

agí e»n  upon  a  clObt   cooperation   in  tn**   fi cid    -f  proraot í n,. 

an.!   retoarch  of  building   .arterial«   to  be   prctucod   I'^•.>.•••   i«. ustic 

miner ai  raaourcoa. 

In   Older   to   facilitate   t¡ii¿,   t t»-u¡j- rnuoii   au 1    k .  • rJ»jr   w, 

o«ttù>liftfì  contact  with   tuo   Ui»-ax;.ert  and   th-.    iu.itva.it   ¡ust-rcü 

úiatitutu«,   a  co-ordinatoc   wat   s#t   at   tli»poaal   infci..-   person 

or  Dr.   In,;.   Huiio ¡farsono. 

Tii#   mare   than   titre*   thouaand   islands   of   Indonesia  are 

inhabited   by  about   i*o  mil lion   p«<iplo,   tö   ¡aillions   of  which 

are   living   in  Java. 

Out   of tai«   reason anü   »s   a   k ûnsoquttiee   of   tue   fact   tnat 

a greater  nuabtr  of »taiio      li«..e  ^ro racine  plant«  ar* 

already «*i«ting   in  Vos ' •;   n   Java,   «epe.--.tally   in  th«   area 
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df ?ftJaiarungf   tn« gövarmatmt  i» (l»t»r»iii.-J  so «tart   ti*4» 

industrial  dwvtsioj*»«ut  and   tu©  builii~>ii&  ¿t a  piiatu   »j-ans 

in tht#  Vfery ar»u. 

n 

s 
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A furthar and no   laaa  significant  consideration 1*  alio 

ihu  fast   that   a  .lua'atir   u;'   i:,. :   tute« are   situated   besid«» 

i,i«  tuchjlicul   ujiiv«ri,ity  at   ii'tndan,;,   w.io   £.r*>   ;o  u    i-efc-irds'i 

»i»  appropriasti   tu   ¿ivo   Luppen,   U  t.t-    iii-.uj*,r»f.*lï..t*J.i 

project,   tut.»   wit.   rii¿.w4   t->   .ie*i    t*.»..ni»:¿»    ;.,4¿»snidai 

Tt i» wal* w&fia nmntioninu that a ¿roup vf puo'iK oi 

thete Institut«« had induced the lueal lim» pio.iuesrs 

ulf&Atiy   in   tlti.-   aisciioà   50   „ur;t   to  Ta..i   ¿.nLtcai  of   WJ.ìù 

flrv.I   i; lin»,   a   fac*   by  Wí.íC.A  «.  ¿-..,I.*»í*;-rabie   a-.-aai.   ;,.' 

Proûf   i»  fciven  by  the   condition»   in  Lastern   Java vhvrm 

lima   i.*   prsiIuCdi.   ..-i vcjiT.i'tü   i:.i.;.a   e van   -p   i.«.   aar  aays» 

»i  f*c c   "..y   wiâl...    ...ru.atiy  gr      '.    «l;ui..¿-u   -/H*,   rautiu   ay   ri'JliW, 

^# bi.¿  »^   -rs î.û  had   tu   bw.   eut   in   ¿rd#r   t.-   {¿st   ¿tat^-iai 

for firln«  the  kilna  l'or  tu«  »o badly  nuedsd  life«. 

The? K^'liaá ¿iiUioü f..*•  ru^l  ¿v..*in:,   :.>.^vr,  -ic n.;  briut 

,;i;   t* o   ÄUi'cwu^   wi.ic..  1.1.UI-  S.    .íccinri   •"•«.  Urlili;   fo¿-  -. 
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further dava lo peut nt   of thi*  etetnod  nlao  in   the  fra»«   of 

a naw construction  of modern kiln«,   it   i#t   therefore, 

under«tandabla   that  there  a«  producer«,  dealer«  and 

eensu««re  in   other  UUtrict»  of   Indonnala  and alao   ir. 

PadaJaran« who   prefer th«   rloaoiflod  üB«   produced   with 

•  long wooden   flaae. 

Du« tu  tii«  lack  of   other   technologie«,   inuasursi,  and 

•ep«ciully «»pert   knowledge   of   ta©  lia«   producer«» in 

almost  all  caaes   tne  follow in* method   i»  applied  which, 

am already deeeribed,  can   on eoneidorad  a»   good with 

regard  to  oconoaic   c^ruidoratione,   wiucj,  caa,   however, 

not  be   regarded  a«   sufficient   la   the   »ente   of  industrial 

farther development. 

Thi« method  la   alwayt  applied  with kilna   w! ich «r@   called 

•Vornan field  kllna».   Shaft   forai  and «f facti ve  height 

have remained  unaltered aftar  introduction  of  the   fuel 

firing but  ara   not  «ui table  for   production  of  uni fore 

firing quality   In  economic   for*,   in api it-   oí"  «haft   din- 

matara   of  2,">      "Ì  and   suiBotiim:*   ovon  4   uHttjrm   the   * irin^ 

ia dona  on on«   level  only,   »oi.-j.itim«*   ©von  only by   one 

or  two  firing   praeeane«,   vhich   ia   due   to   tho   hithorto 

uaed way af  construction  and   the   only   ama LI   «haft   neignt 

to bo uaed. 
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l«  apit« of a    ylimirio  ki.'.n «hai*.  ne««aan.ry nr *h* 

r«qttir»««nta  of  »n «ffaottv*»   tuei   fi**»«!,   ar,  a  ctitp*fi 

proportion   of  height   to   ütamwt^r,   the   hr^t   ir   r»rMuc«*i 

by ft  diffusion  flume     Th«   J:-im*di**to   »nirroundinr   ¡u, 

tfcoj*©for«,   givan  radiant  iieafc  fiurpnaainc.   **«•   ''•<** * H:rt)ie 

lllil. 

Th«   ram* i ni UK part  of   th«  i'ifxnjj xvn»  h^idi   ui<   .-juat   in 

fora   of hot  va«tu   en»»»,   for  whicn  .i   n;.¿ 'er*nre    n 

tempo ratura   ai"   40íJ
V

(.   £»«tvocr.   th;-   fiante   rat* uit ir:.   :rä 

tu«   «enribl«  htmt   of  the  wí*n.=  g*»   ir   p«"C«iíary 

For   obtaining  tht.   oxygon   pu;>f Jy neceaeary  j'or  «   'ii*'i'ueici 

float«   en   th*  surface   of   fian«.,   ta«   «nitro   cou.uu ,t ion 

•ir   i«   l«»d   int'    th»   »uaít   through   tua   fitiiit  ao^a,   fni» 

it>   hctw,   on   on«  hand,   £ìi«  cooling  of   t'ic   4. * t,-w   ay  Pourtwr- 

curront  ai,    i»   avoidotf,   **« i J o,   nw   th«»   otier  : ar   ,   ar;   •. c©« 

nonieal  pruh«atinf of   tit«  cos<s,>u»ti«n  «¿r   in  not   .»oKstifcl», 

1 

Th«   «pacifie  cor« to«  of   iuc»i   for   , i-tc   per    *f  waj,   on 

oeeaaion  of hi»   vi»ita   to   tm    plants,   Qî, 1çM1<J C «i     y   .at" 

writer  with   if   to   2,^'JO   keai/fcf   of   lia.«*,   í:   f»ct   whl<.h   i* 

duo   to bad   th«naal   economy and   te   not   a«i»ortco   dres*inf 

of  r«w m«teri»t. 
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à*  a  consequence   of   the  différant   sizes   of the   «tones  re« 

n«iniatf in  the  available  ju,-u*ag   ,->»*.>,    ...      lual   lora^   tiae, 

til«   i'¿ni*Uwd  product   .¿ho**  -í.irú   L.arut   i....    with   the   «»ali, 

niddie burnt   11¿M»   wi»u   t.u  a«'ii'iui   uU   JO.'. burnt   iiiae with 

tne  big iiat;  tun««. 

Thl»   bring*   us   close   to   th«   considération,   tltat   the   existing 

technology  be  not   further ucvulupud   or   Improved,   t <t   t 

aitar anotner   t«can&ló¿>   ccai».fc   L.,»   tc-   t? -   t i ¿ r uirt.-..netr- 

of   the  gauntry   on   oi.t.   i'iar.d»   ar..    JT,   the   (,ti;¿r  hai».«',   n   te-ri:* 

no logy representing   -t   ieu*t  t.  part   if   ;nv vr j    líi/í.rt  fer 

illduatriaìiamlior.  ef   t:.!.L  bruj.ch. 

Establishing  contacta   an«: co-opo rasión with affiliai*  «u.d 

tòt Ut M Ht t. 

Tua   contacta   taken  up  by tha  wntar   in   Jacarta  hav«   in so 

far   proved  elgr. - f icant   far  hi«  activity   in Baiidiuig,   *• 

all   of  the   Institut«*   visited   in  Ban. ,mg  nave   already  been 

instructed   of  th^   nsicn and   aio*   of   the   writurs   presene«. 

Mr«   tr.   S.   Danuna¿*ui J,   Tirtt  i.^cut.vu   Cu au man   board  ef 

Directors,   Stato   Contractor«  A  Coniíüting Engineer»,   has 

pr«v»d as  promo to     of   th«  to«0|^» atimt  batwaon   thu   Ministry 

af  Public  Vorka   ana   Power and   the   Ministry of   Tnuuatry 

concern in«:  the   right   industrial  effort  of  the   li&a   «ape¡ t. 
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Minine •*** 1«t«Hurg Uaaaaroh Center 

Ir.  t.t*. robing 

Xt• Kowar 

Jr. Ai is »na»« 

In»titut« of Caraaic 

Ir. Darubrot» B.»»O. 

S1 G«aan# $inguGroho 
'A.' 
f liartono tJMV. 

-'• Uii   Sutriwa 

In« Ragionai   Mou»itití Cantra 

Air.  Ir.  A.  K&rtaimrj« 

Buiidin« Hata—.ali.  Ln\i liiimmnt U»tjoratory 

Ir. Abbai» 

Ir.   A.M.   Pitonga 

futi,Jan 

¿. Akmm 

turn writar imd  th« opportunity  so viait   t:¡a  iiourHton«t 

«né  raaaaroh  lab»  of   the   above  »ontioiied   In*titutaa.   Tn» 

ttvil   ing Materiai Baveiopirient  Laboratory im«   oui It   m.n ail 

ti rod taat kiin on  tnair own trvt,   tu*  nrit  ta»t  ran of 

whien  i«  to  be  carried  tnrougn  togetuer %uth  tii« writer. 

• p ••'   ' 
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In ardar to gat  «»«et  data for tu»   layout  of a kiln 

»ecordini:   t»  *ho   no*   trflïmoJory «ou  in  «sricr to adapt 

tliift   ti'cUnolopy   tí»   tro   rw.Mirnpont.«   of   the  «arkat   to  an 

«xtert  »s   fer  ro»«l»in#r  a*   poaeìhl*     the   writar visited 

3 «va rei  plant.«   in   thre» differont   irmi   Thaaa   thrau 

diffar««*  araaa   «r«   the  moat   important   centrai   of   til«? 

doawatic   il «a   induntryi 

Patta larArtf 

f ¿tvçaa 

Taaik»&lr*ya. 

Ttea   following varita  *'uav»j«tivaly  coanani«*  havy baan 

viaitedi 

PadaUran«!   \Gumtitf, Miaigit)t 

Uata-tork« 

P.K. Tjlaalaaah,  A.   iudlrtjo,   il  Ha-jar Month Bandung 

F.A.  Giri  Makti,   (pekflpunni   Pamucatan 

f.K.   Makmur 'fJl* l.k   ilari,   '"ibursv 

P.*.  guHMtdaitf,   SiMBberj^ya   (Supara*n,   tha  ownera) 

Hr»  fcyafii,  '.unune Kroaum« (Chnirwan of  the  Lias-   Ownera 

Corooratiun) 

J 
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TaslkMlaJai 

1) Ar. NehtMii Toh«, Head of Regional Service Industry 

in Ta«ikm«laja 

2) Small fluid Kiln» m LouwiaarI Sukarnja, about 

to ICK South of Taaikaalaja. 

As a «attar of fact, threu différant production methods are 

represented in the visited treat, i.e.i lieu production 

with fuel, natural gas and wood. 

The already describud tiring eiut nod with fuel . >..  almost en« 

tiraly usad in Padalaranj, iwwsver, aleo in J»* i,;as, where 

they nave no gas pipo line«. 

It la wall worth Mentioning, that several lnrge ceramic 

industrias are situated in Udjungberung, to kc< from Bandung, 

which do not only produce clay bricks, roof tilos and ridge 

tilaa hut also g,laa«d and ungiamoci »tonewar« cubes in a 

,».  surprising £<.c  domestic production. 

In ffagrak titer» can be found Puaaolano-Trass which is used 

until today. Ali o ad y uüíor«.- the second world war they 

effected Mining at that pine«. 

The «aterí ai is ground wi tk hauuaer mills and over grains 

are sisaply acreenad out. 
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•Àthout any ether addition this product is than filled 

into attuspod natron paper bags and »old under the nam« 

of Pussolan Trass. 

On ocoaaion of th« visits with the various mentioned 

Institutes it has repeatedly hi on  points.; out that it 

should be tried to make the oxisti^* I-ilns suitable for 

i u*v iiritta «ütithodf». 

After close investigations it can be statati tti^t this 

will not at all be possible, as not one of t'* .. .rivesti« 

I ¿ated kiln* is suitaoio for this purpop<« 

* »* 

After  the  visits made,   a  «uetina «as   h-id  under  the 

i c.mlrmmin.iip  oí" Mr.   Lir,   Ir.   A.   Kartaharja  ana  t'r.   Tng, 

Nui io  'iainoiio,   which   had   the   purpose   oí'   co-ordinatin¿- 

«£.«   view»     of   thu   pi L'gont   interested   parties   and   the 

vriter   et.   Ut«   kiln   type   to  bo   standardized. 

Furthermore   a  working program  was   set   up   and   a  gri up  of 

counterparts   selected  for   the  writor,   which,   after   the 

completion  of   the  layout   of  tit«  kiln  and   the  additional 

fittings   is   to  begin with   the   drawings  according   to   the 

•Xpert's   instruction  straight   away. 

1 
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It was clearly aefin< u  that  th*  et na truc tien drevlnge 

!>•   fabricated  without   censicartiti <n  t>f  the   available 

material»  and apellantes   at  well  am  portabilities  of 

production  in  Indoneeia.   All  facta  have  boon  considered 

in order  to  guárante»   vhc*»   -Lc   k-uiii;   <••?   t!.<   chev on  Hin 

construction can oo  ii.ouucwii e s,-yvL r. > 

>t At the saue tine » program for setting the kiln into 

work in the Building Materials Development Laboratory 

was dlacuaaad, and ajraed upan, ""he .ie*iri.-*v».t tfikan ms 

wail aa the sequence :vad   ch  e_2cia# : *v t'.o «: :••• Inj to 

work will be described in the fi an ¿ cf t!ie present 

final report. 

%ç 
Finally  the   ahor«   t au&e   oljtc'.iv-:,   i M   f;bl.<ííit ion   oí*  tue 

writer   towards  UNJïH),   wait   (iitcuscuti     TíA IR   frorr   tve  pointa 

of  viewi 

1)   Further development   of   tuo   roasearch   and 

projeuviuj   >JV  ¡iaxa.ii-i.aj  .i-itei'i.a'.f.   out   of 

dornest i :   ra«  aiator   ti   aoarc.'a, 

2}  Cheli e  oC  o>jricsj)^uli.i»   )*. ' "tí. 

Vith regara   to  tu«  aiïiAùy  axitting  PUîïK lan-Trase   industry 

the escisión wae  taken  at   tao   í'avoui   and  on baso   oi   the 

writer's  Suggestion,   tu  treat«  a  natural  cement   im u» t'y. 
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A~    'T.¥   Mt^inln   lin*.*   «•«••>««   %nì   Pn*»rrt.l-i-.«  «soil   *«   to  b« 

U«o t,    \k,no   iiyárnto     «   to  b»   M*»íJ   *<i   h.l-~-<Ar nmj   ri ni-   (»rai m» a 

»lud   naiArwteJ   1>uia«l#n-Tp**»  as   filter,   picked   In   iMtft 

•ntf  ««Id. 

I*? 

f.; 
•i- f 

A*   further rt«v«l9jisant   V"i*§   i^ci-iction   oí   *,at«*rit«  Bluek» 

•i*au  w¿t¡t  lias   iiyd.-.vt i  -i»  bind*",   in   to t»   t9st'»o. 

Au   titira una   last bu¿ .¡.<i trig  «nUwrinì    fo-   Via  purp»-».    MT 

f-ro¿ucticn   of   cc-n»truct i ~i   *»}.-JIP e -1, *    *v>-   tr«r»>M cu't <*cl 

I »«•ti i   ¿»'jlruad   ,.i-;y   »»    v:=,r'?-'»*it'.»   Hti*   to'rn  *I'-,..P    ! t» L; 

it -»¿»i i.« .-at i on. 

fti    th«   firat   t*o  ^roauctíon  prece »i«»r   *  ci>rre»i>cr»d ing 

o.pt.it   ít   ti   Hi   f * uwi ,   wh-     \ •»   no? . r(,.. en   b:<¡ 

e.    li»   1.1«,; ni ng   ;,ri;   tx; nrií-rn   -   »re   ;• i %-.;*e<   •>**   í.;>n   . jf¡«i 

l f»tk   ratiiifcl   *i.>.   tl.t   i'rni»t¡¡<rc!.1rf   r».t i ^   cJ'  component» 

ít>r   f.rocaet .cr*  ví  & t«;Ui.i)i«:   nr ( «r«j.   cttmnt,  At  tiu.   »ame 

%ÍAi.   this   e*|trt   üiijulu   bflve   fxpnUncc   r*"   ti.-   f .K ! a   oí" 

i«*HUjefc.ion  of   con»? trite t.-or   F toner    'r>   co"l   p «*c r e • i», i rtff 

l cul«j   c *'     ¿oí i a   Ena .1 ti»«-   ñm  b?nrt«r. 

t*M«t   bui   »..Jt    ítt.lS",    A.Mi    .O ;*»;». ; '>r ! Kt%{?    t"    th#   wi*h>»»    of 

th« rwl cirant InsMtu* ••; , n "oenir1 ->xj»uvt i» vítn£a4, wh • 

hau tú .lava fcha a al-ti», y or ro^kin«- the layout f>r a : 

k*la far production o*   «<A)>itndi<t  clny. 

•bea 
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Th« writer  r* coasse rula  Ing.  Dr. T. Fingsholt,  Dea«ark,  •• 

oxpert  for  th«   first   two mentioned  tasks. 

Tii     writer,   however,   doubts   the exist        >    oi' an  expert   Tor 

the  technology  ?OT   production of «xpandad   clay.   luis  espe- 

cially vitti regard   to  th««   l'nct  •«  this   export  is,   accord- 

ding to th« wishes  of  the   inntituU-,   «x¿>ott«t¡  tu  carry cut 

the  layout  of a  flui.d~bed kiln. 

As   a  conséquence   cf   the   sufficient   rdtourceü   of   natural 

aggregates   to  be   usuel   MS   filler,   whioii   in   vulcani«;   tuff, 

solid  Pusxolane,   etc,   ti.a  writer ruiiurd»   t.-*-  ai tifie iti 

production of  aggregato«   such  a» expandutl   clay  as   not 

necessary.   Instead   of   tao   uxpert  for   expa vied clay,   an 

export   for  clay  products  could b«   ungagli,   w,u  could,   in 

co-ops ration with  th«   %i¡ «>ady mention d   expert,   carry  out 

a  technical  study foi'  tha   long  rang«   p- ograa.  in   ta«   frans 

of  tue   short   ranga   program« 

Furthermore,the   writ   r  recommends   that   for   the  arrar.goesont 

of the  long range  protrarr' an expurt «utuber of thu  regular 

tJJtlDO  staff should  at   the   »mi«  ti;u   be   present   in   Indo- 

nesia  for  some  weeks,   preferably Mr.   ft yd e i. 
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1 • 

Raw ato terlai,   it«   eheaical ana  phyeienl  structure and «it« 

of ratoyfati 

A ¿«oloajieal atap  attached to  this   report  in  the   proportion 

1    l   2,000.000 gives   n   view   on   the   li».,   »tono   reagire«» 

in Java,  Madura ana Bali. 

Tha   Institute  for  Geology,  Geological  Survey  of   Indonesia, 

has,   further» >r«,   »et  an ivurtge   uf  cheuical   composition 

of  liai»,   stone  occurrences   o;   fue  «nti   n  aro a,  at   disposai 

of   tit«   irritar,   which  could  be   of   «i^nif .icancc   fur a  later 

claaaification with   regard  to   thu   ait«   of  lim©   factories 

to  b«   built. 

Sài 

The  «rema  r* lovant   to  tho  report   have  b-ünt marked with 

Ho.   Ik  for  Tfigi»uapu   (Ounung  Mieigit) 

îfo.   tò  for  bon^a»  / Paiirtanan 

Mo.   17  for TtsAknmlaja. 

Tit»  aval labi« chueiAcnl  anal y sia   of   the  ar«a No.    \k,  ar* 

with  a   total  content  of   \I3 *  uf  Sesqui>xidfea   and no 

further  contasti nation» at a  lo.,i  of  igniti m of   ¿13,3o f 

to b«  ¿«fined a»,   »wan  fro»  tn     ch«-.aK«J   aide,   bust  suit« 

abl» «tone. 

Ths 4a  valid   for   til«  raw  atan«   l*j turine   in   «lie arsa 

- 4 
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Ne.   li,   Although tli« anrage  analy»i»   t^owi  a SiC     contant 

of 1,07 i, 

Vith ti»*  syira¿¿   vallici  attain, d  In aav-ìtal   at,.i»  ¿¿   flci.ï 

17i   •   ratimr  J*i«h  810^   ¿«.ntev.:,   ;3,c;«*)   ;A.I   be   atatöd     ,*   i«»ct 

«hi   h  jojld  äff.•;«.   tha   fr*t   *«•">   ontont. 

»«.»  written r-jj»Oi"t   Is  4«aiiabl,   on  the   physical   structure   of 

th«  lino  «ton«   in  the  «ontioned   thrui   area»     The  writer 

e   il!,   hojavMi ,   jtuto   ¿ita.:   ti     lad ai» tri 3.»   ca,¡   ^01 y   *«*).». 

4 lati.i:í.iJ.3U   bet'«jen   Uiiu-   at»;\<¿   of  .üa;„,   or   j *..i¿   bruciar« 

• <vl   ï »at   fea«»/   tt/í   <t.u«st:i¿;   f.r.»   airds,    .ii,»u   .;„. n.¡   ..acá   * a 

b«¿ta¡-   tai table   f*r   i.tri^nj,    .f   Uüu   ¿*¿ ja   s   ..»   vd.'io.u 

h«f<Jujja   ir«   availiib.i, 

Malth-..-   i3   '.•:.< ¿ting   u.iy  pr.^VJd   Jaturi.-u    J.í   „A*   exïii.ii   Uí 

til*   f<n»»...r.'«á#    *n   th»   j^.tt-o;v-¿   a:..-'.    ~t    .:.ui,    .^v./k!wic.d, 

bu •.icurtal.m««!,   üuit  «j:':'.¿íent  quantity  iß   uvailabiü   in 

tha na» si vos   »tretchin,; out  for  Mlora«t«rs   in Tagoßapu   (Padalaran* ) 

•ili! 3uji|ía&,/l»«iiiuatf»an,   .juaaì.1 _^ t   ..u.c..   wi.il   ...   i„r  »   ¿gM>.i» 

of díSL-hd-Ji.,   airicv«   f.«   ';'.n;.e.'i.i   :.'.uu»-.j{   O,.J;".UìOìI.   ,ia^   HUí 

• veti   ye„   B.iowr»   u   via^K   .li..,.4t. .i.  oí'   t ...   .•oi.joctivi   »Atoa 

• r      Ujht    UO    ilVÎU.  It'ittl     -A.-ioi.LAi .0«. 

If a bi**er  lin»  Industry  should  b    planned   in  tii*  fi«id  No.   I7, 

f«aikwalaja,   it   la  rmcomma nú ed  to  tost   th«   tou.coi  available 

in vast quantity in datali. 
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extrae« from  tto« Average ChuuicfU Composition 
«f liée «tore rceurer.ee« in Java, Wadura «ad Bali 

1* 

Citfttmif  Mini kit 

lu 
. 'oagaa 
(a 11 minati 

c»o 5<-. o 5?»,Ü 

KfO m # "* '#»7 

r*aS 
«"i.»3 

o t j<¿ 

AlaG3 
r     • i 

S iO, 

Su. 

K20, 

I&'ftiufc, 

0,13 

*M»3* 

l,i ;/ 

Oi3* 

îaeikavalava 

r> * 'J 3 
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Mrn ifip ff.fl Hho 
Kiln capacity |$ tone/day 

•pacific  capacity 3  te/W/i4  h 

«ranuluoatry i$o -  160 ¡aw 

fM#i haavy futi.   y*#oy  keal/kt; 

I 

I*. 

•haft dimensional 

affectiv*  chaft  ¡Wight 

Light  ahaft (iiamatvr 

•haft fur» 

ntuahar of firing  hola« 

nUMber  of  fii in^a 

aia«  of firing«   m   th.- 
on»ratin0' lining   ( Ju*ivt» 
ar«  height) 

haight   <»f   ti;v   rooling   íOIIU 
ffc»*.   •   0   until   tin-    lo'fui 
• dgu   r¡¡    tho   i'imnfj   lióle» 

Specific   coruuae   of   fuci 

11    K 

cylindrical 

0, to   •   0,8   ai 

3.07 

llj.^   k«-al/k¿;   ii,4tj 

Calculât ion   of   ta©  ¿inking   «pu«4t 

capacity 420 kg/n 

I  ra ahaft Uaight 

fharaforei   m|   i ¿Mi 

0#<i2  »3/h 

0,21  a»/u 

•urnin* iinai 
L 

Tha Uiffaranca  of  teiap«rntur«£^     a       •   I70°C 

J 



** ~1 
fu»! gaa to »ten«      «p« A 

apecifi« itila capacity 

• 0,«*» fceal/»/ii/0c 

-1 

g 

• 2b kc«l/»2/b/*C 

Alterad value of the haut 
transfer figure with specific 
capacity 

naalau« «ton«- »xze 

firing tia« accruing tu 
SaiaEacvÁ«!. 

Calculation of hi-i^ht of firing ¿oriel 

According tu the formula height of firing «on« • 

m  •influa  «peed » firing time 

17 * 5 s»   .   0 » * l  s* •  3.^75  w  nteiaiary  haißiu 
oí   firing   ion« 

Calculation 3f tliu nec.*ú¡*ar) h^wunt of a<;o¿in;j atri 

At 100Ö S t.ttirirtt, te&p^ratttr«* of the lima iato t.,e 

cooling   *&n9   an«   ti  C   lime   tau* ¡s«) rature   in   the   ui*c.turbiné;   part 

(1000  -  fc0*C)    .   0,2 Ik   (epa  urne) ! ¿!>   kcal/k¿   li»« 

JUJL 0,t>oc  N«*3  •   -»7    í«0/*4,   il we 

9t0   .   0,3¿   »epa «ir) 

Co*parlagli  o."   eh«  nejt<M4S.ry taimáis« cooling  air with the 

necessary  4A4u.it   of   combustion  airi 

• aoli;tf,' miri 

0,7 Nei>A* Ü*«   •  <^û *e/«»  !!»• • 2y4 N»3/h 
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•à"** 

* 

't 

í» 

-      -| 

ccmbu»1iion »iri 

50  kg/h fuwl 

50 kg   .   10.4*1   HmJ Air   (•teichAo«#trie«Uly)  •  5*0.» N«3/U 

Calculc.t*vu  of   thr   htijji i   of   erxTjrg   vun« t 

I » íitoft aoAgfat)      • U h  45   i 

0,2» • 

5*0,5 I'c>   »i*1   ì.n»,#iià4   Vh©   fcoaiinü   ¿on»   i      H   h  k$   '» 

» A»*J   (skJtouut   rf euM^u«tÍer¡  air/h*   .   ¿.»V-   ** » *563 $U*.3 

Vith  ti.i*   a»övtf*t   C*n  be  cooled 

,7• 
36o5   kg   line 

tUot »ak«**  in   1   hour 'ú it.   ff *   TT*  ^  •*>•'••' 
*1 / j  '•• 

capacity  of kiln p.r ¡»out   r#êwr¥# * f^FtHfe 

I Ihi-i   U   ;.¿      >,,<   f :.-;        . . -." i   ..   '•lj«J.ty   th.-..    n?aa»oary. 

^ ""it.:  a   ¿.-c->l   ?iri..j   /,..-i      -T ' , ." "   i- 

fj. r-Ui'   '"J   *-••—iin„   *•->.-.*»   c t r v C*  »• 

'ft or.tir»,   v00Linn  -¿ont* "*§->"   * 

t; Vita 4 di^ch^ris«   «o.i*.   «oi^t   «>*' 1,17  »» 

ylu»  *ni i * •;   ^;-Ol.-n;   ¿-.ru1   of *hr*¿: m 

<y L«ÍW'".*S    ;>í     .4.itì  .*•    •     i     .«ill     tV. «i 
iww»r o<tge  of  tïiï firing »oi«n 3t«? » 

AMcunt of «root« gaat 

4} fi-oia  &.4U  e ostatati ont 

ViU 4 «iiuu.fio   "u«I  J«*«.:   -f   n^a kftA.'./.„.-   lia« 

th» following quantity of 8/fu«l/h i» n##4cdt 

J 
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witlt •tüiíííeaií«* wi i*.¿*   co&buation of   1   kg   £»i«rl   (í*eeerdillg 

to 3EJGí«)   ti.«   tt¿«*>* ct*(-ul  üU*   v,«áaiU*fcy  «et 

Tu»   i;ln*.»r«»t if.-i l   fcir nuímtityi 

Vi« * ^'él *   %ö'k N«3A« 

Vitfe an acc«ig   «ir of 20 f th« r»«l  f>ft* ouantAty i«i 

?«        II  N»3   •   0,2   ,   13,.*  •   13,5  Mnij/k»;   fu«! 

5C   k(T / h  f   •   fu»'.   .   I},:   Ki»3   •   ú?;>   »p-j/» 

f*-* 

% 

S)  Freni rí«»n«i<'i fient  «vu 

Itene f|K«r.ttty «¿SM<^"H,fy      .   uo •   7-»:   !<r of  «-ton« 

(with a  Jon   of   ignition  of   hzi.), 

Vmrntrnprn»  ir~m eoaou»tion 473 I'mj/i. 

Co,    from  lim«   atone 

7¿5   ...(.100 - g.Q < IILC)   .  0.42 f j*ff«  of   ifffij^'T •   »51  N-O/h 

.?  *C M,0   ^f-rw«   «tun« 

X3JL*. f • A2. 
o,30*» ?.>t.'«l   W«K* to   ¿at*   amount 

ftlcui«ti«ar.  of   thu  oporatinii  aubicwemr  at  « vaatv  ¿a* 

• o. I*. :;.- .»Ibi u   €>f   20'.''   C 

il Ai ' 

273 
fro» 300JC 

37jj ^ 390      . «** 

1 »• t, 4.     Í.IJ 

ijeo *3 

J 
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Layout of  th* «hlwtwyi 

With • vut« £*• quantity of U «ï »3/to • 0t> «3/2 

tknû an  **m*»ne?'  ip«ea of  th«  w*»t* *,••  of  3,5 w/« 

trito   sin*  e«ln*i;ty,   «   tu'ui   with  au«  -nn*i   diajn. tt-r <>:'  3^0 am 

i» alioaan* 

r     •     O.OVOfc   B2 

Val*   fehle'aio»* *;  «fa*« 

Layaut  Qé.   %èim  *i*j»ytor   Uuwi 

With a qumrtt ity   of  pr#a#ui'«   i**r  oi    tl30  litm'}/h   «   J, 5 *3/* 

*u4 a diawieat.-j^   Hp*;*u   -.;    L,ir.    ¿r&aa'j •«   *.4r  of   40,6 «/• 

a   tub«  wtfcä*  »i   inner  jis.-'tf    u¿    %Zj MM   i»   cujt-un. 

F   a   0,01*j    «1«. 

* " 4fc¿J»>- %  40,1. ti/.- 

f*. 

êt- 

•030*4In*:   t«:   Dr«   ?'<MH  ««tor  '.--'-•»•tor   133  am 

'•     .an 

Va* to  £h¿,   »./-..¿e'   iti   ; ; ji '..   . £ 

3*11*  iv)Uií«      *   OtCJOt  uúl 

** Prf^iV^/iL.ig''* 
0, J */»•»>  *¿ 

V m 
fO« ,       «   i'»,3 1.'/i 

nozalu t 

J 
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.-'Uiii    %ttb#>   »f ih«  chimney i 

A"i    on.it i at»* wiWt an  ¿rotar di5»a*>t«r ei  'JK< m t« 

«nnnocii'.'  to  a dlidinishing  intens«J Uta  purt  of I30 un. 

According  to Dt-   2Hfc>  outttr  ùL.i»utar     323,9 MU 

Vali .tiàx».ATio«» ;,ì Rii-i 

f  •  0,073*   r*2 

Prior io   ¡jeu u-*inrf o     wt«  v «»'.«» gtá« with  ih© driving air 

• B«j(ii»l  epwi.fi  oí   13,7 »/•   •*»  «•v»uÁtix.¡J-   in  in« 

• 3400 m*! 

f*  addition  to  ta   r«nntttv    ^tîulntton  of   ite«  <iri*v »ir 

»y   *  fia,.,    t..   iîtjr-i*>.':   ¿ir «»sur. lit;-    crrm*s   (aoobl*  can«) 

i»   Jitt»-",.;*^ lw.«  •¡.Moi*  i¿¡   jìla-e-J   «..  't»1y   H.   t;w:   tub", 

Bf   JJtöj- >tJ.L;,   ; '      i:«.   (<»*&   tht.   ^tel-inf:   <nt«n«ity est»  b« 



I 

Laycut  of  th*  blova: » 

Mifti prtmmMrn  fan 

¥*nt«t capacity  tëÇQ KM3 Ï*'a3/*in. 

Q • ¿4t> NiO/Mia      (2761 N«3/n) 

$»try jl «   1B0 tarn 

Ho tor capacity    »   5,1  kW (7,5   nB) 

i* ¡i» ;•  ¿yod 

v    «•• 
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Technology! 

A« »lr««dy described In the ab ovo mentioned final repmt, 

fit« kiln shape and the firing method* oi' the oil fire«i 

line «haft kilns are not suitable for being improved 

er to undergo a further development. 

The Host csientj.nl ayuntóme oí a technology for lise firing 

to be introduc . in Indonesia ae intaraadiate solution 

for a period of suvorni year» ie tiio alteration u f tht 

firing »baft f'oriu ami ft corresnondin;: proportion between 

the light shaft diameter and the affective e ift heig'it. 

Further a»¿ alteration of the Tiring siot-od from tue 

hitherto used diffusion flame tt injection firing. 

J. The injection firing, i.a» ti;n creation of a ¡uovo.ibl« 

# compact oil Jet directly onto the glowing stone« 

provokes, in technical rospaet , the combustion of the 

vaporising later on cracked oil inhotvu^n   the burned 

goods, which also prjducei high tetnp-j raturas} their 

vaste gateb, howaver, have a preheating affect, inbetween 

the burned goods. 

With regard to the economie effect the spécifie fuel 

eonsuaption is, I  this method, considerably reduced, 



aaaeaewamwa» 

t: 

M tit* celery éMuK for maintaining th. diffusion fi»« 

à«  ealtt«d and,  MMovtr,   the  combustiun air  la  preheated 

••  e eonsaqjenee  of  the   calory oMhsng«  with   the  lima 

a« «ha  cooling ton«,   a  fact  that  entail«  a mora favourable 

•Alary  eoaneaio proaaaa. 

3 
$ ï 

•í>- 

•orteliUy,   thi« technology ia net  applicable  for telina 

with  an output  of «ore   tí>nn  33   tona/day   ,   a«   consequence 

•f ttteir inauffIciontly kiln«  diaieatara.  Tho requiraaeate, 

hewewer,  which ir«   posed   to   an "Indo»» a i an  standard   kiln" 

now mnd   in   the  a«*t   futura,   .ir«   abaoluta.lv  corresponding 

ta Itala  new  technology ma well  with r«;;arri  to  quantity 

Ml  to  quality. 

•oat  •••ential   fast   ia   th*t   especially   the   alatele 

of  the  provided calory availability  producaci  by an 

infection Jat aakee  the  application of  this  toehnolofjy 

fWeetbie without   «««plicata.4,   technical   appliance«,   which 

»«ed  not «•   is»port«d,   a  fie.   well   worth  rc^nttoning. 

Uta «e>cired aodaat  efficiency per  kiln   .¡nit  allows 

the kiln« ?*>* rating without an **o<in&iv«  hot   %»«  »ahanater, 

wttich  would  ha va  othervis ;  to  be   iatported,   by tacana   of an 

iwicctlon tube  |u to«  1*«tell Mí  in  tète chimney,   wlthaut 

title avathed »«coning mace ano*»it «*ith regard  to  power 

•«Mteuatptlott. 



"1 
Provided that tit« adju«t«»nt and  th« way or operating «f 

th* kiln arf eorrtct,   • burning product of uniform Quality 

•ad fry all Man«  of «uffici.nt reaction eon be  obtained. 

•ottlnf  Into op«rat,*on ¡ 

Th« «haft  kiln filiad  with unifor* classified stone« 

•f presoribed granulation up to  th«  top of  the kiln 1« 

••% tutear drought at  lea«t an hour before  »tart   by 

••itching  on tha blower. 

A rut« bag filiad with cok«  i«  placed  into   th«  firing* 

directly  on th« «dg«  of  the  fired  god«. 

tn  front   of thi«  bag anft  wood  cluavud   into  «Mall   pi«      * 

Is   piled  up,   wrapped   in  rag»,   naper  etc.,   sufficiently 

aftturated  with  oil.   The   discharge   opening«   on   the   botto« 

of  th«  «haft are  covered with wooden   plank»   ao   that  air 

can  ant«r  into  th«  «Haft   through   thts  opened  firing«, 

than fir« 1« sad« in all the four firing hole* at the 

•*•• tgfea. Then it need« waiting until the content of 

th« cok«  bag get*  sufficiently glowing. 

&f toward»  th« throttle valves  of  the  fuel  injector« 

ar« «et  to  th« ««all«at possible quantity and the  oil 

Jet«  «f  th«  I» inJ«ctor« directed  onto   th«  glowing  cok« 

1» »ha firings. 

F 

i 
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A«, at tliia tage, the firiaga are elomd, the entrance 

•t the eool coabuatlen «ir has to be guaranteed for at 

the eaae  tta* by reesoving the wooUon  plan! a. 

t!. 
V 

»ration i 

St It reeoaaaanoed to atari with the  regular diacttarge 

•f at firat the «ton* ejateriel      —&r to í iv»   hours aftor 

the kila hae boon a« ft  to    ork,  so  that tU« go oda   to bo 

farai «an a ink. 

;» 

Caatataera are to fee prepared for  th« discharge  op« rat lu*) 

«kith «a» take up o,*2 »3/h of lis» . 

Vita a  apeeific weight   of  the  Hate   in  a  proportion  of 

(III a»3,   th* kila  la   to b« diacharged with  420 kg/h. 

Ttoia la datte  la a way  that  th* kiln  observer walks  around 

tha kila,   taking away always an equal  number of  »novela 

the  four diaeharglng holea. 

The Mat  favourable di»charging  to  be attained amounts 

•a HO kg af burnt  IIBM»  within 30 eUnutss  interval  eaeh. 

load lag of the raw a ton« Is atoat  favourably don« 

ia Intervale af t hour,   la a way,   «bat  th« neeeaaary 

laai af tha 7*0 kg lia»   atoa* la stade  in abort   intervals» 

thie  pro*«dure   the cover of   the hopper ahould  bt> 



I 

oaaaoé only thertly. Caring th«  rowaining tiioo  thi» eovir 

aao bf all a*«n» I»« h»ld elo»«<*  that ne fu!»«   air aati 

•atar iato th*. top o* th« kiln. 

Çoatrelliag «ad a«a«uringi 

Wk? - 

Í* 

*4 

I« or*or to   r-,fjl»te  thu  emnbuattor   <*f>tia«llyt   thot 

•«•A»  noi  ta l< »d  toe  littl    o*-  tor» nu"^ eoahuotlon «ir 

iato  »lit  burning  gort«,   th»  flop  tor  th« regulation of 

tao raro« air eoa b« uoodt «t  th« osa» tuo« tu» oltaroblo 

•«A* «an «•>  uH««i£«4  In ©~d»r  t >  »lt^r th« dtocttnr«?« *ngl 

of tao for^u   .*: • 

It io r«eona*nd«d,  hovovot,   to  e%ll   en the  rol«v*nt 

rooaarcii in»   .tutt ot l«a«t M occasion of ti»  first 

tiao a kiln it »et  inte Operation and to «ok   f  r  an 

«sport with i»n flFtâf - apparatus. 

Tao vanto gao quantity to be anal i nod should  bo  tokon 

ft**a) th» vuntitt of th».  ch4sinn>   h«!ow ti « entrone» of 

ttto  for«« air  tub« .  A  jor<J  rocilt   "f  tii« nntlytit, 

«aioli i« aroaootaiption for obtaining o good burning 

oro4uot, would bot 

e**. 

CO 
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f¡ 

âMo- aontant  in t'i« vutc  gn«  e»rraat>i>ntofr   tj &n 

••«••• of air mt  15 it nna" *^n ba  telaraWd a*  u* *imu« 

Air anaaa». 

fcî 

% 

«M kiln te«» tha right rabulation it «an b« ru» 

»itnnnt any «ora  eantro! *f  the   va»te g«»a» i'   'lue 

•ton* tlin»«f,hr»M* «inantity. 

nation af  th»  oalor>  eff*rt 

ft  la r««<ta*M»<f«<1   tf» te^t  * m   cil   i .ijattor*   »iti   n»ar. 

tto «ti«ir ©apnetty prier  tu  totting a kiln  into  opération, 

fili« ta «tona toy pnaing a »Uaat natal of about   t    . iangttt* 

•né 1 •atwc bra*<3tfc v*-tidily .-.-f xin. ti.a#or#<»a mjectc • 

In about tha aawe ûittmnm. te t*-a .»vr.'.ic. o.'* t .M Vi*.iing 

••tarlaI. 

filato ahaat natal   ia,  on it»  l->war «âge,  fera«d  into a 

,» Ita  lovar and undt:  *hi#h a eoatainar  ia plaoad. 

ti* tha kiln ta r%m with .1   -Kin vaprt.it/ »r*  i>   «A*»/»   thia 

anrratopanda with h lajeatnra «riva <*/. o*l  uirou«nput af 

lit3 MA ••** tnjn*tar. 

... 4 

Ttoia enpaettr ahenlé h« rbtniiwd vith 4 half ©psi-ad   tiuottl» 

•tot»»,  ant* ia naaaurad 4*. thp following ways   t)»*>  injector 

ito »invai a**inat  tha natal  ahaat within a pariod of 30 

ninutaa* 



ÍT 
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faa tml wniab AM tlrnm âato tao container  ie weighed 

•r aoaaurod voltavo triaally and the wei«bod or aeaeured 

oaaatlty,  »ultipiled by 2,  haa  to be  U.3  it«.  With 

««Intricai aoaaurintf ta«  e peel fie weight   of the u.td 

fual aa* to be ooeerved. 

J la— tfiaation of th« raw  «tone and kiln capacity* 

fha M*lau« »tone granulation corresponding  to a kiln 

capacity of  to t/day of burn«  lio    t»  16n win,   the 

100 aa. 

f v 
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If the kila eapaolty à» to to« raieed, which 1» po»»ibJ,e 

up to a »weifie capacity of  } to/aa/24 h *».i   ìH t/day, 

ta« aaalaua raw «tone granulation ha» to  bu linttuu to 

tuo »ait   toa «i ni »um to to mm. 

wfcaar alaaalfioationa aa wail M t,na. m.*„ 

n» *i„~r  .r.in,d  rat«  itomi  are  not   allai t»»lf ! 
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trt f°t. Tt fLrLa* 

According to the lim« burn«ri* in tì*a ar-,.« of Bonga», 

the RlfAMSNA allow» the uà« of on« burner jw»r kiln» 

on|y tb» firing &a» tub* n*a iv correspondí regarding 

to  th*   ligat   dia««ter   fciti   th«   »e:titn    >f   1/3  •   tu^*î. 

It  it  liiteûued   that   for  tK¿   lime  kiln  t.i»  *u;  ba   ; t 

coast ruction be  u*a¿  than nit;* tb»  «Jl  í irsd Ii»&  kiln», 

alto th» capacity va«  fi sad at  10  toas /day. 

It  i* rtcoiwaanJsJ  t« place ó  burner*»   i;i equal di^tan^e 

•Aas* **• P»ripto«ry. 

I 

?*•* burntru  aro   expected  t-.  voi':*  r_-r. r>Mn£  t     the   principle 

of tr •  u«n»e« burner  »mi «1;   aid   -e   ¿wt   Jn a vay nh?c»> 

allOWii    uv    r.- 

quantity #i   ¿'luwintf  »t<#et   i.-\* be<'ti  obtain  -*  ( t   . 
Iflth a gai  *>i»*áa  or  7?.,; ;W/J   in  ».•».»  n>/..vlt  tube   if 

the bunc*  tu«   iat-o*- can t>«  éonw   .-f>   t/'"  "   sub-'» with 

th» out«r*uwa«»aruaiuut-i  aT  tO,¿ ¿«a «uvt   la.i«.* di.aw.   ¿<*  7»° •»•• 

th»  tuba *i*J»»tei   of »/& *   :UM  Oí   236  am.*» allowed  by 

MMNXHA.l»   eniargt,* w>   sac   ata   of  €   fi-sea»   ?f  l/K   «   tub«», 

by a votai aguare »aftiwn «f £31  ,r'2' 

J 
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~1 
St MU INI aaavawa tlMi% fcíw  pr««»ur« i« th« *a« n«t i« 

atftffiaiaat (o eoapanaat«  th« fraat«r friction r««latanca 

mm ta« tua« »siiti« «f th«    /b •  tub««. 

Vita «taieholaetrioal  firing during th« «tart of  the 

kiln»   tO MaJ/h fa«  •   burner *r«  convuaied with an 

•f priMuy air of  193 Na3/h «»<* burner. 

••«»••a th«  tub« arc  of th« aantl«  tub« and  an entrance 

fMUMi for reduction of th« «ntrance  friction,  a throttl« 

flap 1»  provided. 

Vili» throttl«  flap  ia givon a brak«,  to that  it can b« 

•la#aé ta a Miniata« air quantity of 20 «I of   133 Nw3/h only. 

J 
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E» .   I7.J*     • 

. 7a 

••«lian 2>6 a«2 

Da • 21*3      • • 2      Di •  17.3 

ft.   2yQ.2'J «   233,29 236 

••otion 38.3 

t»a •   10,2       •  •   1,6 Di  •  7*0 

• Iß», 65        • 3*13 a»2 

Wit» 6 ««IM«    o   .   3«,%<i5      *   230,79      • ¿}l HK2 

f 

Par tomar t 

i« tai/»   •   M    • 0,0027«   N»3/» 

R  !/•  •    ?  •  38,9     M2     « 0,00003*5  «2 

V    •     (K0O27fc       •     278 
f(ftAAé|«5 3VBS 

•   72,5 m/i 

Air «oiMUMptiont 

•toichoiaotriQal burning of CH. t 

enk • «oa • eo2   • 2 n2o 

tlMoratioal oaygun conaunption 2 Nu3 por No3 uf aotban 

th«oroti«al air e untimi» tien L «in • 0 «in •  2      m  9,52 »«3 air 
ojr      3717 N.Wth.n 

Vita Nothoriaad natural «as,   for o*aapl«,  witb a H*» *  7)60 kcai/lfaO 

til« thoorotical  air quantity at  50 < air humidity, 

fO#C    M    »013 ab   t  8,31  Na3/ltaO natural  g«*» 

J 
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*èl 

fui« otturai «»* ìms      UJ % «i^,  t%,35 >' *¿  « o,ü?  í C0¿ 

M»t hitler nytfrocirbouj 

Air eon«j*pticn prbau»«a     *..  13,3 ::a3/ii»3 of «•• nt 

tC Ií*3 *•«,  tfeMUí 133 Nnl «I   /h. 

• 1¿3       »  3,037    »»3/t 

MT  It f •   7,2   «/»,     0.^17        •     ^,üúil-'*  aú. 

la ord«r fee  lui   ko« g*m  »tr»»jji int»  t.*.   l-*L».   with a «pavé «f 

ftlMMtl 7,2 •/•  w« IMV«   to  chu»«  tu«  following 

§*•   <tU*é*fc*ljT    »-    X«3/**       M    W,o.)¿...    Il,*')/h 

kjj, m   ¿¿tk 

I *      • J*6 

»V3IZL   • VES' 
• «k 

«•—«a a    t/%  •     fi« •   S6.9 a»        • • f .3 mm       Mm  22,3 na 

F    • 0,00036 mSt 

V  • 7,3?    •/• 

A«  thi» tub«  1«  built   lite  tin« «ir  tute,   th«   suction hm» 

to to «onai<¿«r«>«l. 

te m 16,'; MI •• • 0,000707   *2 

T«téU »ou«r«    retient 

0.OO5»- • 0,000707   « 0,0O5fe*7    *mi   • 5t,l*7 

ht m ^EKZS.    « yGSL • 1/^50   - *<> •»* 

0*  •  *.!,,' £   «   3,2        t'a '."!»5 MM 

F    • 53*5.6    M£ 



1 
•q«*r« • «oti•« if the ri«« 
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Hgmturt tf Hu ifUfttiffl fturntr 

injection burner  consist»,   in  it«  essential   parts, 

•f • foundation pint*  on which a geer box i*   built. 

An atotar an ordinary sewing machine sotor is  uaed.   Its 

ratfttian epeed of t*50 rpts ia reduced to a final  rotation 

•p«a>d of 0,3 rpai by Man« of the  two counter  ahafta 

••Mtftlaed in «he geer box. 

Tb* «rank diek aituatad outaid«  of  th*  bo* steers  a 

•••MM«ting rod which aata the movanole nozzle   into  a 

lla««r to and tro motion. 

a)* twee n  tha  flexible   tub«  and  the   oil   ring line   connection 

faataned  to   tha   foundation   plate,   a  man owe tar   arici   a 

na*dle valva la  aituatad for linear control of   the 

quantity to be   injected. 

ff Vaffieni 9ix 

«•  anly light  fuel  ia   used,  a preheating §f the   oli. 

*«ad not be »ffooted. 

Tb»  reooajfteiided  operating pressure  for  tu  injection burners 

hays   ta have between 2  and 3 atmosphère«.  Provided   that 

MM «Uffereneea   of  lavai can be  taken advantage  of,   which 

MP» hlghar than  20 m,   it can be  operated with  fall   pressure, 

ill «11 other ••••• oil tog or êermv puaps have   to  ba ussd. 



ft 
ft 
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to tlM  low noszl« dltMtin of th«   injection nozalo 

• ttwottffti  filtration «f  ths   oil  i*  rromm.nd« 5. 



ftr timtrmHiÉ if tut nia Htm ttU| 

te» if fftf hilat 

Th« singl« wall  structures  of   ih«  «¡.«ft  are   „w   J«  ;.iilt 

lip fro« th« baa«  tog«tnar(  »o  that   tu«  silicate  «ton«« 

within th« shaft and  th« fir*  cla>  rauxAi.  stint* outsit» 

•f th« abaft ar« construct «a  in ** «a>   taat  ta*  .tacnas try 

iatarawdiat«  «pac«  can o o staaaad  *ith  t..o  Jtíu,   «ss» 

of Pu*KOIan«  «f T*|ttc and a  fir« proof  uinaer. 

4ft«r ooMplotion of  th« built  up »uai'v  ana  ü.«  f.r.'n|i 

«ha «atir«  «haft   i«  coated  vitu   thii.   ..roa  ¿¡.et-.,   eu  that, 

4f th« wall  gota  fractions,   no  fa la«  air   can  «m»*   into 

ana in«id« of  the  «haft. 

Car«   i«   to ba  taken   that   tn     w«oie   Ri¿u  *aa~*i        ts   4   -   ó  OB 

Italgbt by th«mal  eapaaaions dur tug  tiiu  UM  whii*   th« 

kiln ia «eld until   it get« epa ratine  teapuratur«. 

Vai« ia way a ui«cimjt«et«d shell ha* to overlap or, 

••paelally at   tiri  botton  ^f  tu*   «¿««it  unti  il.   Uu   arca  ©f 

ttoa firing hol««,   has  to o«  «»b«aoa  profoundly  in tu« 

aanorat« «tructara. 

Th« eharflag hoppar ha« t<» oa tlj»«J w*t.» a i iv:.tt*ni«tg covir. 

», 

Burlng th« operation th«  charging  tuu« «anauetott «t«h 

ina fcoaaar ha«  to b« eonatantly  f¿ii«u  ¿y  mth rat/ a* jn..« 

•• that during th«  apanin    ttau>»  of  the  fiov«r  only a 

vary  ««all   ai?«ount   of   fai««  ai.,    eau   unti,«    tu   shaft. 



* 

ft** •<•!Ir!lug Hattrlnl» ftavelwpat«nt Laboratory in Banc» un* 

ha«, a y»ar afa, butlt a« oil rirtu t. •    :an, ici   lia* 

itkmm  on  Ih«  iroi   cf  th»   In»ti tutt 

Wm  a^aft   diaaati    e   art   tht    felle   ii:,;i 

Ll*ut «ia*at«r ¿ H 

• ff »ttir«  »Haft  b«¿fc¡-h$  ht\  m 

$• 9m angla  of akout  60 ?*   i'¿t#ru*  an  lit«  burner »halt,   tii#r» 

•ra  fhraa firing ehaartkar«.   I« «bout  th» h»igt*t  of  tn«   filing 

«fcaaja*ra MM» »Haft  ta ratractad iti % w^ut 4i<Mt.*t»r up  to 

I ». 

fit«  ftrtar atifltabart  »re  attui f<p-»4 watt-»  t»»r*i¿  ac^««ticai. 

laViaalrial faunaara.  Th» eupacity oí  tn*  burnir«  ia   17- 9f) k^/fual 

«JB  tt*#   t«p  «f   t>a   V i .1» «i-   »«.tauet.).-   i.ì   jüuat«i'j¡  *Uiei<,   <iu# 

%a tlia  laek ef  inr-»r»nn ;i*m  un   «tat**;   ,>t¿#*ui-» *.«#, MSiared 

fcf  •»« iwit«r l* y   *i;      » : i-   nT   Prrtm1 i   tu.c   '•»..;   «faltque   üua« 

»r  aa«»r<i4a£   ta   th»   %ntaulli-¡íyííts:.i. 

«•«•utati»» attaeh««* to tht»  fi*.u r»port »homm a 

af  tote Nj/lt aajt a total praaaur*  eí  83 mu kf 

I «i a throughput ai     qutnMty vith «     §      of   .,!«». 

A tarala« ta»t vaa a tarta« a*** givatt up ««ai* aa it oc aura« 

MMt MM a «ita t mat loa at   tu« fouraat  did net eoa» tip to 

Mia iHéraa»«. 
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fili« «NM «feat inducaci  tha »janagaatent  uf the Building 

MM«rl«le »*v«lop*ent  Laboratory   to  take  tit«  dacia ion  of 

r*è« 114in« the  teat  kiln  according  to  the  writer»   in - 

ttmcti«*«,  corresponding to tha kiln planned and 

éaW«rib«d  1« this raport  and according to  tha r«eow*na«d 

•# tha ahaft proportion not corresponding  to  thie 

',   tha reconstruction  was  «ade  in a way   that   the 

tâgM  «SMaft diaaister va»   reduced  by  a  further  fireproof 

lini««  to reach tha  purpose  that   the new  light  ¿haft 

itf Mr «am be brought   into  tha   right,  proportion   to 

Mai ef foot iva »haft height. 

fna mm *at»i 

liifht  abaft diaaiater 1a00 ram 

iff»« ti va «haft height 6000 «sun 

aamft  forai a cylindrical 

Mwbar of* firing» four 

Wiaabar  of firing lavala one 

•4M af  tha firing hola»   in tha  working lining   ,   included 

ara««i  S<K> . 800 am. 

Caps* It y of kiln 7,7 tona/day 

Ipeelfle eapaeity 5 to/mi/¿^ h 

la« itMM granulation 100 - 160 mn or 80 »120wai 

9ntti light fuel ca.yoOO 
kcal/kg. 
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UM mlrmmáf «sistin« kiln podestal «ad«  of reinforwed 

••«»«rate allow»  tita it*« of a discharging équipaient. 

Tbm vrltar ha»,  far «iti« parpo»»,  »at  at disposai  an old 

••tant being fanily proparty« 

ft» aeohanie  part la a elaple vibration  »hoot. 

Th« tap of tha kiln can reuain unchanged, only the exhaust 

fai» la, aeoorditi« to instruction», run with lower rotation 

â« ardar  to raduoa  tha  quantity and  static pre*aure . 

With exception  of  tha   above mentionod  dii'f»renc«*s   ttia 

«•«hnologloal  faeta  and   th»  operating  condition»   ara 

•orraapondin«: with tha   kiln of  10  tons/day a»  described in 

tilla report. 

I BtM to tha decision to  reconstruct  ttiia   kiln accordine* to 

" tn«  reeoaejended  technology,   the  plana   of  the Department 

•f  Publia Vorks  and  Power and of  tiia  Department   of  Industry 

•r* really becoaing active help for  th«   Indonesian  lias 

aJtdUMtry and are of groat support. 

•fc« risk for  this demonstration object   is,  du«  to   the 

intended project no »ore  be  taken by  tha Industry  but 

by a governmental départaient,  a fact   which will  enable 

tn«  intereated  industry   to attain quicker ami more 

affective  declaions  for   construction   of   new objects. 



ñ 
Calciati«» »f »  throuçtoput of mir quantity in «3/h 

Mcordiaf t« tli« B«rnoulli*»«tA04. 

XaiMMt pr«»«ur«    it   »3 

4«aaitjr of «ir  r       • ».lo 

tut»« diaatUr • aoo MM 

t • 0,93*19 »2  (3*9 ««2)  calcul»tioo  in ni 

V » VSf2 
i     as 

• S a/2 

k *tM*tâtf 

I» qttftAtltf 

• • •/•  .  0,03^9 

• 0,279 H«3/» 

« 0,2?? N«2/*   .   3600 

i   tOOO «3/1. 
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ttalfaraity af ttisrtMftt,  dry ala. ns and wat clakcing. 

t( tu«h aa  oaa alraady b« aaan  in  th«  report,  an 

iMaroveaent  »f  tha esiatlng burning tacha©iG¿y nni 

barattata an lapro-raaant  af quality of  tha burned  good» 

aaaaet be r<cn—md»ü,  th«  row« in in«  poaaibilitiaa ou#;l»t 

%• be vary wall   conaldatcd. 

A« thia «an fe«   obeerved with       ..oat «til  li .    producine, 

planta,  It can be  recoa«ou ie<i   la t>Jii;»r*i,    ¿-J uf»ifoí%fi 

ttM granulati on of th« raw »to.ui ana   t J keep  ;.i« 

granulation 

Otta  to th«  f»«t   thnt  th«   jièift    Urtane   in*   *r«   /«ry  »ioilar 

tft Mat oaaaa,   tho   dfiseneiori   12*>   -   Ito  IMI   ts    -   c vxaendoti 

«• uni fora granulatimi, ^hi»  iu      iw   i i.i.i  •   th«>r ><i¿'u 

burning la obtained with  lowi.   quantity  of  rw»t-Co, 

•««tant an on«  hand   and  a   lover  quantity  of   aintered 

«aterial on th¿*   ottior hnnd. 

A altarini  bunwl   in  this   way will   al» >  *a»v  a.  .U.Tarant 

behaviour with   th*.   ir/ el-ik<-in¿  ¿ir-Ct»»,    th.-u  ». AA J , 

tha  alakeing:   pr.iccii vxlî   be   fill**»» I   in  a   »ï.j't   r   ¿liaa 

viti ail remaine   e otti* tant. 

Iti aay aaaa  it   la   raceaoonded   to  eru»h   *,h«   lin>   bufere 

• lake i nf and   n«t  epray water  on   l*ya-j>*   thick» r   tha,n   10 e». 

~i 
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T»o vritor    rogar««  tfeo application of w«U slak^n*; 

m ••«»ti«* of «hi*  probi««.  In thi» to**   tixo   i imo  i- 

first  to> b« »l«ked   to  lita« »ük   Uuui » = ri-onod wit-.* uarvow 

»«id Otorod   111 root  pi*».   Tb©   wall«   uí   iuch  riti.   »-Ü» 

IM aaaU of ©onorot«, tho rioor ohoald bu fiAi«¡¿ -^ 

toy ««tor por»oo>blo ••tortol  (»ami,  Puz-.:#i.un ©lt.). 



n 
faatuiicai and töonoatett  faaalbllity atudy for «  t>ilc»t» 

.s 

rtca»   th«   ;tilittor>   am'   it«   cc-rr.«: ,-tl :r.»   a»   vcM   er   frc¿ 

th«   «ntiri   final   rtf.^it   it   car.   be    iter   thr.t ,    tr   ttv   t      ¿rit 

• f  taa »iaaion,   a   ft%   unaifcT,if í cimt  rjternti.nw   of  th* 

working program aencril-««  ir   «,«,   JtL  -*r. tcrJrt • f i   h^:  to  b« 

»aid». 

i» » 

Eapa«¿ally   Lttn   1   of   th«   ,-wb   Da,*cri;v.   „r.   ^n^.-.,,,,^   the 

eraatian •!' a naw  technology w»   *~nrr.,if «i-t   «r t'ftniJ. 

la erüar to con« up  to   ',11*=   t«,-,.» with ro^rd   to ¿..vinf 

ru«ofc¡ajaR.<lat ¡er.»   f«r   a   i... C <•.<•.•   ¿ • :-.r    ^.;,  . '.-•      *.-~   v   • ' .• - 

lia«,    ou  Übt   (/i"   ,11 ,cui*si,):i(i    „.. 1,'   vUh   »   .;   ?*r« .»- t*     i.'.»i,»try 
t 

a»tttiou<;.   umor  itaw "aarulry"   a »ut.^nt  ef  a r-o^crn 

taaàiMolofy far • kiln with a capacity of 100  t/day, 

•Ml apacified auch a kiln  •.«clinic«! ly. 

avaiUioxvjU  vai^-lit«   ara   roal   «--i ittita,    t..* 

aatia*tt«<1 couutwr vam,. fob r.aro^eaui part. 

-i-' •    ..».   «ill 

A«,   «orraaponUing  with   fie  ra. cintate-  -   a  ,-ir:*.*!  riatv.ry, 

1« Iadanaala,  thia  prie« aight  b«  eonaiderably  varying, 

tua rinaaolal analyaia  could a«t  b. a&u« *n  the  uaun: ,?•.-. 



Jp*"' 

¿i 

or 

i 

«*• att*ch.u pria« iMt eai.ulfttlon    «...  «n th#  r*«i 

l«i^ XalMttlM prit*« •• tmr •• th.  it«». r*v i-tarlala, 

»•*•••  current and fu»l  l. oonc*rn«d,   tfc«  t^t»î 

produ«lioa cost,  how.v.r,   and tho .lif^m-ii,»*  a*a  ..-?., ran* 

•eat. var« only **.«a»d. 
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*•* ffftftu- PW 
Induced draft kiln 

Kiln capacitys 

Lump tit« ef 
lia« atoo« i 

twêlt 

Kiln ais«i 

100 to«« of burnt lim« per dar 

•O - 130 Mi 

flMl oil 

ißt id« ehe ft dianeter 17SO 

He icht of theft» appro«.      2SO0O 

An inclined holst 1» provide for kiln charging operations. 
Should eoe* ether kind of raw limestone transportation 
to kiln top b« required for  local considerations,  a belt 
conveyort or perhapa a pocket bolt conveyor »ay be  used 

instead of the   Inclined hoist. 

The  inclined  hoist quoted  fcr  uses a  skip fcuckvt;   approx. 
5-6 trips being provided p«r operating hoar. 

zhii bucket  .¿avoiiina is  initiated by operation of a 
¿<a¿h button.  Once the  impulse has  been given,   further 
-•hajginq operation* are effected  automatically.  The 
kiln being operated with induced  draft,   the  stock   is 
passed  through a scaled leck  at  kiln  top. Tc  prevent 
infiltrated air  froff getting  into  the  shaft and hence 
into the pipework  systeir,   a  single-chamber doable   l^„k 

has been provided. 

J 



featuring two Malina an* material holdino flannerl. 
Henner actuation it «facte* within the automatic eharein*1 

oneeation cycla. An adluataMe ti**-la« relav controla 
tha tine the bucket ia -#->t in duswexl no« it ion and alao tha 
bucket return travel« 

A stock level indicator ia provide* for automatir kiln 
oneration. fcy introducimi a meaaurin« nrobe into the unner 
•Haft* thia indicator checke the reseective level o* atocv 
following each bucket charoinn operation. A rotarv cam 
limit »witch connected to the rone »beava indicate« the 
•tock lévela. 

t«l   Waste oaa and carrier eas recovery niant 

frj Thia niant consist* of an exhauet line «yutea» inciti'«in* 

waste naa line with carrier na« throttlino facilitv. 

¡C The kiln at«o*ohere oressu-r* i« controlled indépendant of 
*f- 

if the voiume of wa*te oa» to be evacuated and aa calle* *or 
? hv the «roce«» condition« hv mean« of a »need control 
¡f facility together with a re"»ote«e©ntrolled throt "'e 'Ian 

arranged ahead of  the exhaitater. 

The »need control facility and the throttle 'Ian facility 
with Indicator and recorder are locate'4 in the control roo«. 



fr "i 
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MW»** vu 

Carrier <*at t collected by means of an adeouatelv lo** 

Met Imi In the v«tte «tas lino vitti remote-controlled 

dawpfer» tho domeer motition lud lettor and remotfoofttroi 

unit are located in the control room. 

Tha oll oat produced in the reactora la added to the carrier 

«as, the volume and nressure of the carrier *at beine 

controlled by varyinit the «reed o' waete net Mower tud 

adjust inn the throttle 'lap in the watte »at line. 

This regulation permit« the moot favourable hettine value 

of the 'uel oatet to he determined with a view to abtainln* 

a slow*burninn» loan combustion tone for the nroduction 

of toft burnt lime. 

1.4  Oat veneration niant for the flrin« o* heavv *uel oil, 
» i .•!. i ••»«•••——>— niwn m »ail»————. i          ii 

The nain unita of this niant are the h  «as veneration 

reactors. Thev are anaced at rotular intercala and 

arranged laterally on the shaft shell in such a way that 

their axes meet the kiln axis and *orw an annie of 55° 

with the latter. 

The reactora comprise a reactor chamber and a mixing» chamber 

arranged one behind the other in thia order. The walls 

of the mlxinn chamber are provided with a ^ire-nroo* ramped 

linin«. 

A burner assembly is located at the chamber head ?or 

atomlcation of the heavy fuel oil and *or feedinrr the 

nrimary combustion air. Dry steam is taken from a steam 

k 
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ft* um "•• (earri«r «at» «teanm eft I« f«t list«««« 
r««etor MM flalim ehaalgi   %e th« ell «at nr«duc«<i  in 
tut «Meter  in »uch « My that • eettlmetiett «at tult*hl« 
fa* lili» ©n«rati©ii i» nrorfucert i« th* wl*in« chapter. 

Th« ***#a«ur# ail  Hirtter aaaemMiea ate »tt*r4i*rf an the 
«M HUI*! with nree-arert h«avy  f«*l oil vi* i treatment  awl 
4Mlft« facility «** «« th« other with «riioarv eoprmttieMi 
air through a*«arat« hr«fw*h air llnet. 

t» oréer te rvrwit th« earner «at (?<i*bur»tt*fï wl*h ctackmê 
•li «•• t« I» r*«t«iate4 at r*»ft«t«ftt val UP« in r«»»ect n* 
It« r*r<it*ur«  in con^nrmitv with  th« r>rr>r«a» <?on<H t i nna,  th« 
two material   'lows -  nrinarv  air *nâ carrlar i«*  - are 
eeetreii«rl  n«r>*r«t«l"  •*» r*"i*r<^* volu*»** <*n<1 nr*s«ur#» v>o*or« 

# ettterin«  th«  reactor, 

* 

th« heavy  fu«l oil auwlie* bv th« w>r*a  to th« foot 
of  th« Min   i» *ofC«H via a  ^uei  'liter  and «n el*rtric 
©il heater   into an annular   line tyttaw  by * cirGulatin« *.j*ir>, 
6 4o«in^ pumpa belone inn to  th« r««ctor« withdraw  *rcm 
thin  S'*Bt«f  the  ^il   \»olum«  r*»auire<1  for   th«  T«n«riitien 
o* oat.     By  locatine  th« oil  carbur«tpr  clot« to th* kiln 
a favourable  *oel eronrwny  in «ntiured when ehan«in« ov«r 
fro» oil to oil «at. 

h hlow«r la i*revl«e«; to auwlv the nti**r» eeptmatiett air 
nee«taary for th« «•• circuit. 



* 

MM 

soot* 

mm b%&mmf it foii^wi ** A thfdttil*** '«eilü» *#hieh 

«•mit th# r»ri*mr*.« «Ir t© he «mtt*U#<1 li» r«*»1*« «* 

voi«*» *M f»rr»*ure, 

1#*     Kit» <H»chtr*#. 
fn •«»ir«' uM^ri* di««*h*r**i e* ti» Kirn*  li«* tw«r th*> 
•ntir« «hilft ero«« «eetlan,  the. »tock   i* <Hv|rt«v*  into 

4 «miai n#rt *iow« H> *  e«»crtt«»'iUiM **>Wi«»»hw»* 
Structure ©*  »heet «teel,     *he «*<1*le-  tir.«  *r* <te«i*«MNf n« 

air duet» i#hie^   r*er«i*  uftà*of* ctt«trihn*.i<"»n «*  «Ir rw«r 

the> entire «hilft   ero« »«et io«, 

4 v|br#t.©rv ehute« «re u»mé   ror  ««with 4ift<*h*r"e o*  tfw» 

«tœk 9vmt the «h**t ero«*  «ectien» 

niachirtiii* i« *'ff*<*t«>* *»itrw«tie«llv with th« «14 <»' 

t*f©  1|INM»ì** rei**'«. 

DM*eh*r«fn* i*ax   r* tfferte<1  either  \ *»  «Iftult**«*««» <w*»e»tl*r 

of «li  4  vih*«t *r<> r^jte« ar H* »#r«*r*te fontrol   in eloek*i«# 

ordrr   tr> eau«e   -*nv ««ferini   briete»   in »he it.nfk  ti  he> 

hfoken, 

Tne burnt  li*e <fi»ch*r*»ï  «t  rtmlir   interval«   i« e«Meet«*ï 

IH mh tmm fro* where  it  em he vttMr«w« H* *%*•* v Ihr «ter v 

chut«*. 

ut       IAI» imft 

Th« ktlf» r>»turr.  *• «fleti  o« «§>1<*M  •%•»! «#*»•»«•% I«* 

fe«»*»%«rti«iift* e* th* *»*>••**•% i*»¡. 



f. mm* 

in méf to mmmH ha lane in* of th« wraatttf a* tha 
•Hüft»!  'If** w|%»i %«• kiln *tf»»ar*era condition« at 
Ml? twtieular tia*t • rmaaur« naasttrlft« notata ar« 
•small? **«ca*l an th» kiln an«»t at tH« ari«« ion« f»l*htf 
tlM raneta control« «n* iMieatara «ta locata* in tha cantrol 
too**    In e»n»©r»Mtv with th« atf*©a*»narie nrnnaura ahtain» 
In*» in th« kiln at  anv »na ti*nt wt»|i»h e»n Ni r>ra-aal«et«d 
•M rae»r<*«<i»  th« wtaaH *•««« can Ni e©rr«ctl<» e*rr»r*if*t I»««* 
«•lax* th« «uitaM« ««tillarte««. 

kiln sha't  la «urthftraNMra nrowfclad with lna*«ctlen hoi»« 
•t ill*f#rant  l«-al« with tharro-counUi «rr*n^M AMW« th« 

«•taiwiad f*©ka»r hoias ara r»r«wl4«4 in th« <**oiin<v ton«. 

-lea fUat'orwa o«   »tructtirAl  aha««« with non-alir *Iat« 
•••ratine» %ra «r«wi<*a<i *t varimta l«<*e|a. 

nlat'ar**« ira caainactaH through attira %n4 lan-tinta 
t© «Iva *»*• accasa to th« kiln tit» to Ita to* Part. 

I.i     miti ***a walya#a 

c**nw unit   i« locata*  in tha cnnttnl rena» f«r 
contlnuom nonitftrin« *' tha *>#«ta *»a« fo. aone««t 
nmf tha aurati« air %»aiup»a   <n   w»aa*tra**ant ) • ^h« w*nt« 
*«« to ha «fiaivind  i« a>t**ka>* in thr*a«»h * 'litar *n* 

a caniliary lina hw an «lastricali? an*r»ta* ***** wnieh 
la ala» arra**«* la tna <-**ntroi rae». 
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Th« kiln »haft must h« filled with material  N>for« the  first 
•tart-un and before each subsequent atart-tm.  Furthermore, 
the furnace atmoenhere wuat b« anltated bv the waste 
na» exhauator nrlor to atart-uns,  f allow the waate rraaes 
to eacane ai »oon aa the combustion «ivi reaction nrocesmea 
•tart. 

At the  aame time,  nrior to the  fi rat »tart-un or anv lub- 
aeouent atart-un,   it rmat he wade certain that the heavv 
f\l«l oil  hast the correct temoerature a« required  In  the 
burner oneratini inatructiona and the steam boiler has 
abtainied  the neceaaarv oneratine nressure,    Then,  the 
oil carburation niant   Is nut   into operation,  the nrimary 

% «ir blower  switched on and   * oil tas reactor« ignited  bv 
'*'Í slow-match. 

The combustion must  be set to a value above the »tmerstoichio« 
metric value,  *ir  surplus 20 -   in %, h\> means of the manual 
nrimary air re^ulatinn flans and  the oil  flow retulatint 
valve» at  the burner assemblies. 

On acount o* the hinher combustion chamber temnnraturea 
caused  bv  sunerstoichiometric combustion,  the carrier  «as 
system  la  started when a chamber  termerature of about   ^oo nr 
is reached, 

After  several houra of oneration with that kiln sett inn, 
the ro2-content of the waste «aa will have increased. 
At the «ame ti*e the exhaust volume of the exhaust  »yet«*» 
la increased throuth the sneed tovernor. 
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At toon as there is aatt**lci«nt «mount of «lovin« 

*atarlal at tha «laa inl«t in th« kiln aha't - which can 
ha> ohaa>rvad  through   inan«ctinn hol»a - th« raactora ar« 

oradually chanted ov«r  to und«ratol cytometric operation 

•né tha> thraa re^ainim* reactor« ar* nut into o*«rattoit, 

mirino *uli operation th« 6 oil «aa r»#etora «ta« an air 
factor ranoin* between n,45 an* 0,5«, 

jMitowwtic ata aw n«n«rator 

Sta** of  4  at*, lauflt o^cratlno *r«a«'tr« ia r«miir«*  *or 
•tonic in* th* fuel  oil  an* è* reaction ao«nt   (w«t«r TII 

reaction). 

Th« r«ouir«d "oiui*« a*  adroit.   4on kn/h  ia produce*  in 

an automatic  steam venerator.  Thia **««rator i a  arran*wM 
for oil   'irinn »iv*   It   oner«tea »nil» automatica i lv» 

Th« faciliti«* remiir«**  *or th« tr«at*«nt o* brtil»r  f«*M 
water  ar«  included. 

Should  ataam ha available in your work«,  th« at«ap t«n«r«tor 
can ha diarwnsed with. 

I 

J 



f. soot* 
tofl*lrf»>Jf vu« 

U- 



1 
a.t.fl        Kti» charoltw» eonlw»eyt 

I,»,m        1 skip Nicket 
constatino o*t 
ekln, ueeful eaoaclt? araron,  t » , 
o* welded eteel »lat« conetruetlon with etiffenera 
of structural steel, the east ««««1 track wheela, 
antInfraction h«arino mounted, ««1«« *nd eren« meiiher 
for rome euerenaion. 

3' 

a. 1.02   1 incline holet bridge 

eonamtin* of» 

the inclined holet structure o* eteol construction, 

with main and croas tirdem» 

th» atIffenera, 

th* traen ralla on th* rtinwav», 

tha curvad eeetions and 

th« suonortn on th« kiln 

» 

2.»,ni        t  kiln auf>eratrurture 
to receive th« ror*« nuil«" 'or tha «kl* Hick*t, of 
at«al construction, with  inaoeotiofi r»latforms 
and accesa  ladd«rs. 

2,1,04        1  hoist winch 
arranged *or alactric driv«  (2o k«)  with a 
rooe eœed o* v * 0,5 »/«#<?., 
hoiatin* 'ore«t   1,2 ton», 
eensiatln* oft 

a ror>e dru« with cut»in roœ «roovee, 

«m»r wheal driva, brak« diac eouoiino with 

eerviee brake iM brake releaee meehanie», 

tha machin« frame of «structural steel to receive 

tha r»arta of drlvino wechantnm, the ror*e «hea^e *nd 

return mil ley includine h#arin"a, the wire rone of 

18 mm dia. 



—fi. 

F  SOBER 
••»•»••UNI ifçwmit vit' 

1.1,0 Kiln toy —nilTwnt 

2*2.01    1 kiln toy o*  m tarn I Mat«, 
¿MiTftod for  takln« r>*' «« *t two •fid» 
with connoe* ino 'lamt«a 'or w#«t« <**» 
lino« «moroÄney ataek aiw* th# n#c«ii»4trv 
cl«anin« hoi««. 

2*2*02    1 atatorlai etuldint con« for lift* »ton« 
diatribution, wad« of w«ar-»r«aiatin<* 
material * with au«*«nalon *«ar  in 
the kiln tor», 

if 

j 

2.2.03 1  er-wro«ncv  stack frw 7oo# 

includine »«alin« fiambra with hand 
winch, ro«e «nd the neeeaaary d«* !*»<"•* in« 
and ftuidc nul leva  'or actuation o*  th« ftar»n«r 

*'- \ fror» kiln haae. 

2.2.04 t  kiln ton elo«iir#» 
\ eonaiatin« of! 
*. 1  *larm#r  raain« to aeeorwodat« 

th« b«arin«s  and seal«  fnr  th«  low«r 
««alin«  rlar>n«r  an<l th« material 
r«tainin«  ^cilitv. 

1  low«r s«*lin« *la«tj«r,  co«*l«te, 
with axl*  and or»«ratin« l«"*r, 

< wat«rial   retatnin« facility,  comrlet«, 
with axl#»s  and o^#ratln« l«"«r 

t  la>ek chawh«r vith rer»lae*abî#* w«arin« 
Mat««»  uae'ui eanaritv «nr»rox.   1  Ft   , 



r, sou-.«, 

1 flxnNr eaatft*»  to r»e»iva th« Nwrinta 
»«<f ««ala *or th«  irtmr mm*lin« flar»««r. 

% u?»r>#r •••lint *ia*r>#r#  oormli»t«, with **l» 

«n<! ©«•rutin« l*w#r. 

t lnl«t *«mn«i with ra*»l»e«aM« v***rint Mat«« 

Varioua **»tmnmr* *or th« «la*trie wrwj 
atftehAitlama, 

t oiactrie r*o»it ir»n«r, »d1u«tin« 'roc* 
t25f> kfl,  'or   the  io**er  a#*lin*  flanker 

2 electric »positioner,  rtrt^uatin« 'orce 
125^ ko,   'or   the  itnoer   s«**iin->  *laor»#r« 

2,1.f>§        1  Stick   l«v«l   in*ic*tor 
conaiatint o* ! 
ron« winch vi* h  indicator *#«ioht» 
«•»r unit  with   Irivirv rotor, 
•leetrical  rct^rv  cat*  liflt  avi toh  *or 
various atoc>   le'-el«,   nl** ron#» awit.oh, 
control  ayate»*'  'or  trouoh* *t ktin diaohArie, 

—1 

K-r 



».•oren 
1 V»l 

1.1,01 *Un abaft 
conelatlnn of i 

f bottom riiw, dianeter 5lif> M *?$* * 1«, «it*i 
•tiffenera, 

t  »!t#H botton *art,   ânside ¿ianeter %r>5n x ti w», 
belebt in#non PW 

t  shell centra nart#  inside di*.  5^5* x HNI, hcinht 
f.ooo ranf 

I »beli ter wirt, ins id« 4i«matar 5f>«2 x t2m, h«i#tbt 
7.SOO M 

1   •&<*•  *A«lt   IAO  X   ?S   X   11 

i reactor ihtlU, dia.  lino « to, with »u"rn»ri 

Ver leus «aurti««* and  inan«<?tlon hol««. 

Í»lt03        Plethora« an¿ staira 
eon« ist inn of» 

1 nlatform undarneath th* reactora, o* vaidrl 
structural ateel bearer«,  tha braccata, <w»ld#d to 
the furnace «hell and a non*illn Mate covering 
•s well at hand rallini o* structural staal, 

1  platform at raactora, «ame ai *bnva, 

I eiatfortnt above reactora,  sama aa abova, 

"taira with landinoa and handrail inn, of valued 
at rue tur al tteal const ruction with non-al in rlat« 
uoeerinn. 
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• of Maaar. Didier warka AC, 
baa* Hata*. 

r »• ritfftff UPrrftf 

M CUaH.IMt 

Ì 10 • vartical - «mil thieknaii aio m 
& («i»»» f burnar opaninaa - raaetori) 
:| appro«. 1120 ahapod aricka sc 23 
jfc appro». I.i kg aach • appro«,  if,5 tons 
f appro». 1-7 kg ««eh • apprex. 66.1 tons 

:HH*:.8»i*m. 

I W KfHiUS9.!S§f    - ».*   • vdtUcal) 
L C«tièif.ltH - a.O   • virtual}    2S0 •• tM* 

Approx.  70.0 tent of radia; bricks 
"NUU1  3)0* quality 

#.S « vortical - 250 m thick 
Appro». 21.s tona of radial brick» 

IllMata.Uir.WMlai«' 

e> imtE.mtatst 
(Arch - i burnara 1000 a» dit doubla and) 
Appro». «00 doubla-and arehta 2 GC 24 

:«Mté:.aMUkï 

Appro». lt.O ko aach • approx. 7.2 tona 
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Si m vertical - 125 «w wall thi<-*n«a« 

•I JkaatOR. 1,12*» standard Hriefca *f* 2 

Amo«, î.f lt«v ««eh • 4*f»r0X 12.5  tons 
Asprix,   U.520   «Id« *tCh*9  2M 

Apero*. l,» M ««eh • awr««, 52.? ton* 

:ftâau!?:.?gtiisz 

to} for tha hrwg ownlmt arch 

(3 baekiit* brieitword lavara* 

Afmrox. 2to and  archa* 2 « H 

:ti*aE.u?:.äiiUs? 
Appro«. 1.9 k«v aach • apnroit.  1.1   to« 

5- . 

ff fiI.(fremd hacklwt brickwrk 

>* 2« n vertical -  125 rat wall thlcknasa 

* Anarox. 22.6ao standard hrieka w* 2 

|| Annrox.  2.1  ki aaeh  « armroK,  47.5  ton« 

, :iítffcii.i^D:.^si¿is 

¡f tv.  ||M|«fHl - *fd »—kin» brtck^g 

26 » vertical  •  125 w» thleknaaa 
Aaprox. 21.92H standard hricVa ftr 2 

| Jtpprox« 1.2 k« aach • 2«.7 ton« 

:&alE.&:.Siifi*l!X 

v- nff»ft^ at rut« »hall 

20 ff vartlcal - 25 aw thlev 
Apprex, 3.1 no k« of inaulatln« bac**ill «atari* 1 

(VatnlesUt) 
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rOC  • Pomar» 

$.15 « Sa** - #*> «a* thick 
Jtfmre«, 10, $00 k« of tmmim coaf*oufv9 "»traeratt 1 »• 

tel  iMolatlw« Uvr at Mata •**•!! 

Appro«, 1.25 lo*m • ioo on thick 

Appro*. t.TOfi km of ifUtetatlft* rarmlnt eoaiftott«4 

*it« 3Huy3[ 

f.iao kM f*mjf » 

•* for hriek ***alit* •*««ai# 

.  t,t©0 k«« Soditi* Stilett« 

APPTC*.   1I.S00 **• Pltfqwmf  1 

*©r brick mtaltty *Pa*àAl no* «né 

"hid tor  tin» 

• t,§oe fc#Mi ru^oamr s 
for fer tek ouaUtv 'HMM1 W 

Aporoa. 1,100 M« M,.<*qt;««t 4 
*or brick mtalitv "Latrai  1S/o* 

, S.700 k#m «social portar 

«or  i ntu lattivi Nr ick mtality 
»Motor Ol- 

*»i mum J 
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Î\ LI» 
•* 

1.1.01        •••te olona ahowine foundation for 
fol lottino cent ret in* work, 
feajoootiooa, sumvjrts, daily service bin«, 

e kiln »lattoni and at Airs, 
M œil aa tho neceaeary insulation work. 

ltft*03       Stool atructurea 
oooineialfwy t 
heodrailln* for olatforma and ataira 

| of welded eonatruetlen 
. «odo of structural stool 

« fix in» frapoa to bo «routed m tho concreta 
atr»eture, 

• for the «usionsion of diecharoe trcnsoha. 

t.S.OJ       Kiln alacharía eaulrwtent 
to eon« with a kiln outout of over  ino tona o' harnt 
lisio nor day, consistine of i 
4 vibratory chutee, coselete, with «no vibrator each 
OJtder tho trough.   Includine 4 ftuanenaion eh.*in« ner 
eh« to 
4 therateatatf, aettin« ran«*e 0 - 120 *V, 
4 r*reaa kev twitches to control th« volume <Hiichar*ed 
1 eoa*lata saédle-ahaeed atructttre *tth rentrai *ir 
eine and covar inn f to ho iroutad in th« concrete 
atroctur a, 
4 oir duet a aro arranged above th*» eaddl« tir» to 
ensure a uniform dietrlhution of air ever the entire 
kilo erosa section, 

f vibratory chutea underneath the kiln hin, *ith 
fixing tropea. 



n~ "i 
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i.«.«     «surir mm 

r, -  * 

i" 

M»ft!       «Mita «•• niant 
oawptUlnnt 
t d««e«ndlnfí ni»« wtf «no 

fian kiln tot» to wait« *«i blow«*, eoi»* lete, with 
«ine hendí, 

S •Hnanjlon lointe aed tuneartin« structure* and 
faatanert. 

1   wait« naa blower havino a delivery volume of 
•twtox, 10.5OO w»Vh, tuitahie for   ISO °c and 
f> • 5§0 MR W*. ,   »f « 75 kW, ft •  1470 rr«w# 

eonalatin* oft 
tap«liar with  lateral coolino winos,  moat carefully 
balanead statically and dynamically,  voluta with 
iaseeetion doors,  attacha* baa« to receive hear inn 
•uprort, counlinn and drivino-motor, 
•haft carried"  In self-alimiino roller  bearin**, 
fowariiw houaino r>rot«ctarf an*inat  heat  hy a cool in« 
Plata. 

t  counlino to connect motor and Mower,   *or Mower 
•ruad control,   conmista, with oil  'ill  and oil 
eoolar i the oil  hein* coo lad hy »ir, 

1  •Khauitar, 
eon« i at ino oft 
the throttlino smeee with aihow connector and flan«« 
f©r tha throttle flap, 1 eour«lln«  flattie for the 
overload control  fla* with «rassure relief atack» 
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I« «ê«* MM» tilt M>lM*l« »Il *êl*—. 

mm »a M M» fé«f twt. 

• M* «il tlliwmtl,  to MMN tWK %IW futi »li KM 

Il «il IMM* là« MpMMiMJ vtlWM 

I •«JMS  imi •*! flltM  M«  tH» ttM Ma« 
I MJMj Ml MMYMIMJ vilvi 
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• MMNm %• r«f*>t<* tfc« *mi flit«*, t«w H««tt>r «M 

mm «émut*»* 
1   $MNP  P(HWMP*ì   NNtCIMtlltt   90% 

mm mi w»*i* UM fwp ttw Min «w* t« ttw riiw DNiifi, 

«M fMM «tifi •»• tu» tv«** *t«*t l«»iifH m tH# « 

Hat «w ***» tMü** im tu» metrel ra** 
t» MM fi»» *»ift, «ÜHl MMMMI  4MM, 

t mmm •»§« «ut is«, 

«§Mi • frr •»»»»«*»> pam» »tum« «« iv 

IMM) t»   IIA 

»MHItl H «»»  MMMM»tt"*»  «?   Fimi Min 

*ê»t»» «•»«**•>*• #»•  fi* f «Mi'ttW« »li* 

MU* >MarMtM» MIMII *f»r  tfttttJtti«ti«ft 
•f   tit ««Mr«!   «l«***«   •** f»«*trtn<-i  ««titilli. 

•It 

•ir '**, êvm *m%*9 limiitt» i* nc 

• « MMif  90SWMHMMM   ' « 1 MI » 

taft»tl#t, mm »Met«!!« **i«*<*4 f*«tt««uv ««* 

Ama»iMil*t *»!«*• «t*H «tt^fHiM Mt* t* univi «w 
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t NiMi MM»ly UM MI lio, 
ftaa t*» arimarv *ir 'a* to thm rinn main with 
#lMWV MIA   T X AUflMM * 

t f MM MUR wir iso, 

•4tH • branch-off coaaaçtlowa KW isn to th« branch 
UM, with eormactia« flan—a «ad nn^ort aaaamMv, 

# fcf«*h UM« NW ISO, 

fra« the hran#h»e#f eenitact lotta o# ria* »ai« to tha 
•M MMMtien« ef € «aam«>raf with ni how« *M 

Iff—dlaf flan**«« for iaatalUtíon of th« control 
•laVMta and naaaurift« orifica«. 

*• «mami*« of | 

1 MMHMMtle it««» ^«n#r«tor fo*  fully automatic oil 
firInn, 
beila* ea*acit<' 40f» M/heur, «a», *rf«iissibl#> working 

• at», «»uit, hoi lar •'flclancy oc  *, 
with tha ««eaaaarv ra^ulutln« accea*oria« 

afta irtatramaftt Panai, ittattiatiott, w«tar  la<*cl  limi tin« 
êmi9ê, automatie f««d «atar Facilitar. 

f •*lly««tn«atic oil  fit in« avatan, 

•a» an «ill thr©u*rhmit of 19.5 fc«/hfn*rf eaîori'ie 
«••«a t<%2§*» *c«l/tt«i, «owMata with th# «»e*«***'- 
iBiiaawlaa, on* #«•! alt mmm with oil 'lUar, ©«# 



1  ima im syst «m 
conalitin* oft 
t eaxttrif turai ?*iw«, rt«lâ.**«rin« «.€ tont/hour, 

h«ad mur, cuinf let«« 0 inelxtátnn 1.5 kW motor. 

1 «l«ctrlc fault indicator, 
fot ainni« fault ii«n«l lin« with  ««tirai indication. 

1 Witt« «vat stack 25o vm   dia,, 
atw*OK.  5 m hifth 

1 f—d-wtar traatmant *>i««t, 
a«wf»l«t«w inclue inn 
w«t«r «oft«n«r, 'emñ waiter tank,   dosinn 'acilitv, 
bollar water  test caa«# 

1 r«ducino valva 
fot r«ducir*fl  400 kn/hotair nf at.««» fron fl at»,   ftauie 

Ml 3 atm. ««ut« 
Iftclitdirti dirt trar> arie!   acc«aaorie% 

1 «tea* line 
ftott th« «t«*w fienarator to rirtr»  fain,  inelit<*inn 

«Ü Mann««. 

t wins a»In with fi brancH-o'f cofiwectlons to   th* 
fefftftch   lift««, with eo»nn«rUiv» * l*nn«a and  «unrorts, 

• fcMaett  line« 
#*©*) th« hraneh-of* c«a%fi*ction»   o' rini main   to the 
•tJMHi ©oitfWNetiont a*  th« fi «•»*ai#'l*?r*, l*Mslt«<1tn« 
«Iteow« and inter**«'late» nanna« 
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I.I.ÍM   Alt ***** mo vara AttA armi lanca« 
Mi mêrk«d "M" on th» attache motor 
UM,  MMt Sf 

nart« mar »ad *W* ara iiteltKtol in th» 

I mmplmf «viten e«hitia>% te eeemmmnrnf it**« 1-15 
•f taafr liât, *h—t ««tat eiart,  'or  indoor 
la*t«ilation, without hyH h«a4a «fid «©dui*«, 
Mwtwfin* th« rmcmmtmtv «mira«, switch *n* control 
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% |WJlmH»«tliiil eahlo an* th« «•>!• trava ttottlrari tor 
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1      Veith cour lin« 1 KL 0,5                                     2 M 

I     Primary «Ir blower 1 KL 7,5       too       29O0       1 B1 

1     Heut 1 KL 22         60       tOOO       2 B1 

AttMherit  1  m 4,  1 tieek fOUÉ ewiteh ,  1 «»«in current  lirait switch 

1     Aetuetor   érlve («poer 
•«UM flerwser 

3 KL 5.5         40      15O0       2 M 

•      Acétete* drive  (meter 1*1 
held in« fUpoer) 
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Tec«tUer with Nr* 0*   Kaatengren,   Senior Industriai Cevelopasut 

»laid  Adviser  of WfXDO,   also Mr.   ttnunangoro  was  visitad  at 

Uia Ministry and thus  tJi»>  contacts of  the writsr with 

officiais ami   people-   In   Jacarta  boyan. 

The  following  people   nni   ministri©«   have  b»mt\  visited! 

The Ministry  of  Mines,   Mr.   Jr.   ritiratane 

Sttlaaaone 

Institi* For   Tndustrial  Reasaareh  anU trainine; 

Department   of   .nclustry,  Dir.   Ir.  Btmito Kodijat 

tri Uenh* Bhakti,  Coll.   R.M.   îndropaetro 

TJokrodiningrat,   Dr.   îng.   P,   : astanj* 

Separtstent   o»'  Iuuus<;¿v*   Seer.   Oent-ral  Ir.   Aeiuaad 

Slaset. 

And further the Institutes 

Institute  f«T Oeolo.ry»  Geological Survey  of Indonesia! 

SN.   JL.  pipunegoro 

IL.   Sainan  Padsiaivatfara 

Wî$,  Hard jo no 

Pepartmunt   of   Industry,  Mataríais  Testing   Inet. 

Sir.   Ir.   Kuenadi 

Ir. dandi 

B. Kutan 

Staaardi 

Tr.   Mustaraxd 
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