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Sumnary and  Conclusion:

1.1

1.3

1.4

o~y 3 Y 314 a3 3 A 3
Cn exeminotion of the condition of various piant and eguirnents
of iddis-Gchelzla Jrick-plant, it is opired that the plant and
ecuipments can be reactivated after repairing and overiauling

ti
and with replacements of certain eqguipients.

Tunn2l kiir znd drror can also be revzired and put into cormi-
ssion, but the operaticn of these wnits with so much sonhistica-
tion z2nd automation cannot be relied unon in a developing
country and trhere may be cgair break-dovn, razsuliing in stoppage

of the plaant. (as it hanpened nurber of times before)

Cost of repairinz of Zunnel kiln ney entnil an expenditurc of 2bout
1.0 - 1,3 niliion 2irr, where as constrction of Hoffman iZiln
of ‘ithio-brick specification to produce 8,5 million briclk with

dryers, will invelve an exp2nditure of 0.5 to 1.0 million 3irr,

in the light of above and =lso taking into consideraiion the

following aspects, it is proposed to install Joffrian kiln.

a) Jurning of brici’s in Heffman Ziln is considered full proof

in a developing country.

b) ilready tvo Yoffman kilns are inoperation producing good
quality bricks - whore no major opzrational difficulties have

been encountered.

¢) Dircct labour erpleyment in Loffoman %iln is 30-35% higher
compared to Tunnel kiln - which is of oparamount importance

for this ccuntry.

d) In Tunnel kiln liquid and gaseous fuel can only be used where
as in Hoffman kiln other fuels like wood, coal lignite and
even industrial wasts can be used, Use of fuel other than
mazut may not have imnediate possibility in this country -
but thcre is great possibility of utilising these fuels in

near future.




1.5

1.6

1.7

1.8

1.9

‘ith the 2bove back-ground, techno-ccononic feeasiability re-
port hag been formulated to produce 8.5 millien bricks/annun
running the green bdrick manufacturiag unit in single shifi
and by constructing natural dryer of improved design and by
installing a foffman ziln of same-specification as that of
Ethio-Lrick using mazut as ‘fuel for which technical know-how

is availablec.

There is apacc available to accomodate single Soffmen kiln

and natvral dryer to produce 8.5 million bricks/annum,

The existing clay reserves 2t fddis-Schekla guarry will not
be able to sustain the plant cf 3.5 million bricks/annum ca-
pacity for morc than two years, therefore it is proposed tc
bring the raw-macerials from stelameda quarry - which is

situated within 2.0 km. from iddis Schekla orick-plant.

2) Cost of invectment - 2275076 Birr

Cost of production per 1000 briciks: J3irr

a) 100% utilisation of cepacity = 193.00
b) 90% 1 1) L1 " } - 203.00
c) 85% " " " = 209,70
d) 80?'/ " " 1] = 216,56

Zmployment = 138 persons




2.2

2.3

2.4

2.5

ClLiTid 2

Bacl pround information of the plant:-

Inter kiln engineering provided engineering services, machinscry,
equipnents, materials and labour, to build up «¢dis Shekla
Factory at an estimated cost of 665,000 2irr. Factory construc-

tion completed in :pril 157G,

This is a most mocdern plant vith sophisticated, automatic control
system, particularly in drier and kiln sections. Inter kiln
Engineering Inc. failed to comply ith its constractual obliga-

tions in production,

~ccording to interkiln's feasiability study, the capacity of the

plant should have been:-

Daily production .......... 84,000 bricks
tnnual production ......... 24,000,000 bricks

reak even point .......... 51.1% precduction capacity

The production facilities installed by Interkiln :ngineering to
produce 24,000,000 bricks/annum, but maximum procuction achieved

5.7 million bricks a year.

This is only 24% of the planned production (24 million bricks).

rachineries and equipments installed by Interkiln Zngineering

Inc. vere having Technical and operational deficiencies.

Successful commissioning was not effected for the following

reasons: -

- The brick mzking machine was not procacing even half of the
specified capacity ané all efforts to increase production
failed,

- The triple track tunnel drier was not balanced and the re-
circulating fans of the drier were not distributing heat as

desired,
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—~ Large quantities of bricks were cracking ir the drier and

kiln.

- The raw material ratio of the white and the red clay could
not be established and 21] trial and error practices producaed

off graded bricks.

-~ The tips and nofzles of the kiln burners were damaged and

controlled firing could not be achieved.

- The guality cof bricks was so poor that customers opted to

buy bricks from other factories.

- The downtine faced by the factory due to lack of spare parts
and improper maintenance had played a major role in the

crippling the factory firancialiy ond operationally,

Production: -

Ethiopian year 1968 -~ 2.6 million bricks

] ®* 1969 - 3.2 " 1]
" " 1970 - 3.829

" " 1971 - 5,727 @ "
" "o1972 - 3.521 v "

2.6 Fixed assets of idéis~Schkla: as on 30th, Junc 1979 according

to isudii report:-

Fixed hssets e e " pter |
a, Factory building & road 1,017,813.08 440,547,67 577,2685.41
b, Cffice building 87,470.91 39,776.13 47,744.78
c. Office furniture & equip ’
ments 21,350.75 11,055.87 10,293.89
d. #lant & machinery 1,479,421.09 1220,249.96  259,171.13
e, lachinery in transit 64,423.96 - 64,423,965
f. Motor vehicles 103,799.98 91,264.65 12,535.33
g. Toois 6,5688,82 6,383,03 205.79
2,780,868,60 1809,228,31 971,640.29




2.7

3.1

3.2

3.3

3.4

3.5

“ith the above background of the project, the condition of plant
and ecuipments, were cxamined, to cxplore the nossibilities of

its reactivation to mect the growing demard of bricks.

CrArT e 3

Present conditicn of various »nlant and equipment: -

Clay quarry:-

Fvailability of clay is awvproximately 31,500 > (14mx150mx 15m)
which car be winned to nroduce, app. !5 nillion bricks. It

the procducion rate of av. 8.5 million pcr annum, this cuarry
will not last rore than two years. Therefore raw naterials have
to be transported frcm Stelameda qurarry situated at a distance

of app. 2.0 km. frcm f£ddis Schekia plant,

Clay winninz:-

Condition of t:o Tax-cavators, are in wnrking condition, but
thosough overhawling will be necessary before these are put in

operation,

The dumper and one Mercede trucks were working condition and
the other truciks were out of commission as the wotor was burnt

out, before the plant wa2s stopped.

Clay preparation:-

Honper (M,5.) is in good condition:

Two types of raw materials Tuff and red clay are to be used in
measured suantity, thercfore, the hopper should be partitioned.
It is proposed to install a jaw-crusher to crush herd tuff of

Stelameda,



3.6

3.7

3.8

3.9

Screw-feeder: -

Chaft is in gocd condition, screw has orn out but can be re-
paired and put into commission. Recduciion gears are also in

good condition. V'helts are required to be replaced. The

screy feeders are to be modified to feed clay and tuff separatly

in measured cuantity.

Disintegrator: -

Pibs of the roller and roller body itself have orn out,
r:ollers have to be filled in by means of electrodes by welding

and ground and sroothened an¢ ribs have to be replenished.

Gear box is in gcod conciticn but § nos. 'Y' belts have to be

replaced.

Belt conveyor (Trough):-

Condition of belt is unsatisfactory.and need to be replaced.
Structure c¢f belt conveyora ané crive pullies are in good con-
dition, Teeths of drive sprociket have breken. It is nece-
sary to replace sprocket and chain. /11 ball bearing are in

good condition,

Smooth roll crusher:-

The condition of roller bearings and other structures are in
good condition, ’ut the rollers surface have worn-out and be-
come unevei, It will be necessary to grind the surface and
shift the roller to waintain the gap not more than 2 n/m and
also to overhaul other ancillaries, This is a vitzl equip-~

ment as cuality of product is concerned.
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3.10

3.11

3.13

3.14

3.15

Belt Convevors: -

Jelt conveyors is ir bad condition and kns to be replaccd.

The condition of scals of benrings are also poor. 3cit con-
veyor, along with idealers, bearing and seals should be provi-
ded »f the same design as that of conveyor no.l, as the existing
design characteristic of the conveyor may give rise te onera-

tional trouble in future.

Hopper ahend of double shafted mixer is in good condition,

This hoprer will be used for souring of materials,

Pouble shafted mixer:-

The doudble shafted mixer is ecuipped with a gearbox, driven
by 16 '7' belis., Conditions of gaarbox ancd 'V' bzalts are
good. Uut of 23 rixipg pedals - 10 are in noor condition

need replacenent,

“xtrudeit: -

A11 auxilliary components of extruder are in good condition,

Green bricl:s cuttoer: -

Condition of green brick cutter is good.

Green brick transport belt conveyor:-

Conveyor length = 44 n,

width 400 n/m (4ply)

[i]

The condition of belt is far from satisfactory. This belc has
to be replaced, But it has been suggested to dispenses vwith
this belt conveyor, altogether. The transport of green bricks

will be done manually.




3.16

3.17

3.18

oryer: -

There are threc numbers of Tunnel éryer of 4.65u x 2.,0n dimen-
sion each. !'ryer doors cf shei:t metals are in bad condition
needs rcplacerment. The asbestos ceillings of cdrier, serving
as insulator, should be renlaced. It is reported that drycer
became totally uabalanced zfter installation of some new

‘Fans, resulting in the destruction of car-loads of green bricks

by heat-shock,.

Tunnel Hilni-

The condition of Tunnel %iln is cxteremly bad., In most places
refractory lining, insulaticn bricks and conmrmon bricks»have
fallen down. <ix seciicns of the {op of the kiln at the fir-
ing zonz have ccllapsed, when the loaded truck, passes through
the kiln, they are obstructed by the ceiling of the kiln as 2
result transoort car could not be pushed ty the hydraulic system.
ipart from this, sand particls serving as insulation to protect
transport cars from heat, could not be put as broken bricks

in the channel, hinderedthe process. Substantinl nos. of bricks
cracked inside the kiln, and bricks could nct be fired at

prooer temp., resulting in production of inferior quality

bricks.

Zlectrical motors and ecuipments:-

411 electrical motor &nd equipments, cables are in good condi-
tion. But these reguire tc be overhauled, heated, insulation

resistance tested before putting into operation.
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Green brichs orocduction/ Froduction canpucity of ihe olant:-

The Ira¢ly znd Craven 16 P.i..7. fugur machine extrudler wac
instzalled for clay brick forzing. This machine, at its full
cavacity without breakdown and stoppage is able to croduce

100 bricks per min. or 33,006 bricks per shift. “ut the
machkine had not produced more than 85,600 bricks, while normoi
production was around 30,C00 briciks per saift. 3ased on this,
raximum attainable capacity is cstimatzd at 4375x6x50x6 = 10
million bricks/zanum. 3ut normzl producticn is estimated at

8.5 million pes/annum.

“eight of fired product:

Solid bricks - 3,320 kg/piece.

'astenare of raw materials:-

¥iln - 3%, iryer - 2%
loss in transit - 2%

Total sPscesse T

rroduction pattern:

- Solid bricks - 100%

snnuzal Canacity:

Solid bricks - 8,500,000 pieces. ..nnual rav material reguirement

= 8,500,000 x 3.32x1.07 kg = 30,195,400 kg.
30,195,400 5. + 1.645

18,356 ms/annum

18,356 + 300
61.2 n°/day

Total clay recuirement per day
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Planniny for rav material sumnly at ddis Schella:

Since row naterinl at fddis Cchekln will be exhausted within tyo
years tine a2t the production rate of 8.5 rillion bricks per annum,
hence alternative arrangoment has to be made for raw nmzterials
sunnly right froo the bezinning. Stela Media quarry -/hich is si-
tuated within a Qistance of 2,0 km. from 4Lddis Schelila shows =
zreat promise of being vtilised for ithe menufacture of bricks,
Geological prospecting of stola meda rererves of raw materials
have been conducted by Techno-export of Tulgaria. The results

of the geological investigation is cuoted below:-

There are enouzh deposits of tuffs and rad clay which are in the
proportion of 1:2 to 1:3, The d2posit allovws for the production
of good bricks. TIor the plant of 15 million picces of bricks a
quantity of 60C0-7000 m3 of Tuffs per annum will be necessary for
a pericd of 30 years. iccording to Techno-cxport, the tuff is
unsuitable for tile production and needs selective mining to get
rid of hard tuff as to produce brichs only necessary to extract
5,000 m3 annually for every 20,000 - 22,000 mz tuff vhich is
needed fof the yearly »nrocuction of plant, Total raw material

3
requirement for 2 15.0 million is estinmated at 34,208 n /annur:
of this 5,000 m3 will be tuff which works out 2bout 15.0% only

thus red clay ill be used 05%, Now taking into consideration
various losses for production of 8.5 million bricks clay require-

ment will be aporoximately 18,356 m3/annum.

Planning for vinning and transport of raw materials keeping in
view that during monsoon scriod there will be 50% of utjlisation

of capacity of mining and transport equipnents:-~
a) Total rovw-materials required = 18,356 ms/annum.

b) Wering Cays of clay 300 days




¢) irw material required/dry = 18,356 =§3:g_93
300
d) offective vorving days of quarry = 365 - (45+.8) = 280 days
e) Linirg Transport eguipments necd
to be providad for = 18,35° = 65,8 md/d:y
22C

keecording to '3ulgarinn' raw m»aterizls investigation report,
15% Tuff and 85% clay is roeguired to be uced in panufacturing
process: -~

Therefore (556x0.15) = ©.84 m3 Tuff ané (65.3x0.85) = 55.75 m3

clay will be reguired to be vinned 2nd transported per day.

inning of rew materials: -

Thore arc two Texcavotiers, with bucket attachment - one is of
hlice Texcavator and other onc is haimack. Doth were in working
condition in 1920, when the plont wns closed. These cuuipments

can be put into operstion after overhauling to win both clay and

Tuff at stclameda,

5.4 There are onc Jumper of 1C ton oand two trucks (marcedes) of 10
ton capacity each., The dumper ~nd ong truck vere in working

condition 2nd the other truck was out of commission, as thce dyno-

mo wes burnt out when thc plant was closced. These equipments

c~n be put intc cperation after renairing and cverhauling.

¥ffective vorlling doys of quarry has beon calculated taking that
during 3 months mensoon period thc utilisation capacity of quarry
will be 50% and therce will be 40 dayc lcave taking suncays and holi-
days into considerntion. Thus effective working dnys in a year

is ectinmated at 280,
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2ccuirement of Luiners for Transpert of row materinisie

o
e

Distance of raw materials ‘rom wlant site

Sueed of cumper

Loading at the quarry

Fanuorering of the dummer/truck & unloading

of mrterizls

“ffective working hours por snilt
Travelling tine

Total cycie time .
Ho. of dumper/truck trip in 5.5 hr.
Capecity of the Dumpcr/truck
imterials recuirced to be tranevorted

per day

Nos of dumper required ~t SO

utilisation of capacity

B

2.0 k.
30 kn/hr.
7.5

10 min.

6,5

8.0 min,
25.5 nin.
15.3

1G ton

108 2(65.5m3)

1603

15.3x0.90x1C
0,784

equirerent of Duoners for transport of off graded raw materials

Distance of dumping place of c¢ff graded raterials = 1,0 kn,

hverage speed of the dumper

Loading time

30 km/hr,

"

7.5 win.

Vsenaovering of thc dumper/truck =~nd unloading

of materials
iffective working hours per shift
Travelling tinme

Total cycle time

MNos. of dumper/truck trips in 5.5 hrs.

Capacity of the Lumper/Truck

10 min.

= 6.5 .

4,0 min.

21.5 min,

18,14 -

= 10

Nos. of dumper/trucl required at 90% utilisation

of capacity teking 30% maximum of total mined

matericls, tcrmed ag off-graded have to be

transported

108 x 0.3
18,14x10x0,9
0.198 MNo.

1
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5.7 Onc dumner or truck will be abic to transnert tin reojucite
quantity of siutnblic rav moterials to thoe plants citc, o5 well
as off graded motorials to the dunmping nlace. Thercefere mo
tronsport ccuipnont need te be purchzecd.

5.8 iresent valuz of mining ~nd transpert cquimmznt. The ~udit renert
as on 30th June 179, ~ovezls cost of moter vchicles nz 12,533.33
Zirr (nct). (This includes also a vaux-wapgon which necds repair-
ing ~nd overhnueling). The ~bove cest and uith the addition of
book vnluc ilice Ixcavotor which has been shown it 68,148,2C Zirr
(in the 2udit repcrt separately) and with the over hauling ond
repairing cost at 42,00C Zirr and tetal value is vorZed out nt
120,879 Sirr

5.2 Ccst of Consumnble for wining and transpert of rav materials
a)

Eame . Fuel Lubridant Iztirol .
vusptity tirco
of the . consumption |consumptisn | consumption s
requirsd - concumpiion
equipment per cnnum pIr annus per Annun
. - NS Annun
Dumper 1 3,860 72 - -
Texcarator] 1 24,650 8 - -
Tot:1 28,518 640 100 1t, 4 pcs.
unit pricd C.79 4,253r. 1.1¢ 125C
€2,529 2,720 116 5000

Total cost

Cost/1000 bricks =

30,368 Eirr/znnum

30,368 x= 16N

= 3057

85CC , 300
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b/ Cost of s-iarics ~nd wares for wirning ool Uronsvort of

r~ natorisls

LIANTYRS

Jesignntion Fos.
ionthly Yenrly
1, Dumper river 1 356 3,620
2. " isst, 1 100 1,%X6
3. Texcavator Triver 1 350 1,200
4. wuzrry supcrvisor I 50C 3,00C
5. Lzbourers 3 80 2,380

Totele... 17,080

édd - 6% pension fund S0 0ePR PO BEeOS
~ 5% works man compensaticon ceeees 3,367
- 0% other Iringe bemefits .ecee.

TOtA]l vececccccocoanncenvesesees 21,277/cnnun

- Cost per 10GC bricks = 2.5C virr

e

C/ Cost of meaintennnce/Jenriciztion/insurance

1/ Faintenrnce 5% on 125,500 Sirr = 6,034
ii/ 3BSepreciation 2C% on 12C,630 Zirr= 24,136
iii/ Insurance - 2.3519% cn 120.8CC 3irr=_3,C9
Total ceveeceececcscesncssses " 33,262

Cost per 1020 bricks = 3,913 3irr’

4/ Total cost of row-moterinls delieverod 2t site ver 10CO bricics: -

i/ Cost of fuel, ludricants, petrol and tircs = 3.57 Birr
ii/ Cost of salarics ~n@ vages =2,50 "
iii/ Cost cf m~intenance, depreciation & insurance 3.313 “

TOtQI 2000000000000 000rseP OIS EEBTCEOIRITTESES 9.903 "
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CGUITER 6
421 cest of roctivation of fLddis-ucenchla plant 2nd csuinncn

Zooairing overhouling wne medificntien cest:

=)
b)
a)

d)

=)
.

Cost of repniring ond everhauling of mining 2nd
Cost of nlacing sartition in HoDjiT eceececcess
c

SCrC¥W COLVEYOTS acseasssesrecsssrsccssscvconcese

3o 2bove disintigrotor ceecdescacnncccaccoscanes

- GnooLN TOlICOr ssececvsssescsasccnscacsnccasssccanse

Do above drycr CURIPRENIS eeeceocsacccscccsoscan

Cverhauling of ~11 motors electriczl equioncets
switch gonr, FEenorator cececcccsvecssscscsccace

Tot’ll Gesssecevrccssseeon

£d2 15% unforscen = 165,000%1e15 ersaccnccencns

Cost of renlaccmert ~nd installaticn cof a2dditiosenl

gguinments:

a)

b)

c)

d)

CIF vrice of now beit conveyor Ho.l, overhauling

of 2]l 36' mx650 m/h. bearings & crection cecees

CIF cost of belt conveyor, complete with
idealess, scals, bearing of 36mx60:Cr/m and

el‘ection P8 0000 e PR CPIOSCOISINIOIOINIOIOEROEIROTPOIRSSS

CIF cost 1C nos. of peddols cof dcuble shafted

mixel‘ B C P QO NI LI CINOIPPPB NS OOIBICOISIODPS PSP

U'aw - Cr‘usher CIF Se0s B0 PsessevsoRsensRRIe

Yotal L....iceecneee
Ldd 15% for erection 415,000x1.15 seececceces

£dd 15% a8 concingency 477200X1.10 cececeese

Cust cf Hoffman Liln and artificial dryor:-

S5ize of the Yoffaan kiln sarme as thot Uthio-brick -

a)
b)

Firing equipnezts - 46,000 Birr F,C.3,
tioffman kilns specialiced narts

- Yalves -~ firing holes

35,000

55,000

25,000

300,500

415,000

540,030

64nx13.4x3.35
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~ Centrifngal fan (complete) c~paciiy 16,350 m /ar. of

air at 110°C 2nd 150 m/m uater srossurc with moter.

« Centrifugal fan for waste heat complete of czpzcity
10,000 £o/hr. of ~ir at 125°C and 70 n/n . .G. with

motor PP ST 000 Es ROt essReRRRERERSRsOCIEROOOGRLESE IQC’OC(}Z{‘C;/
To.taloooa.r 156 COO/:‘CB

ANy
CIF cost delivered ~t site = 136,200%x1.08 .ceveees 228070 Birr
nCd 15% for crectic: = 226C30x1, 15 ceeeoenn 263 ,4=2

i9d 15% ceatigency = 233,2472%x1.15 ceceean. 302,05

Civil consciruction costs of Noffenn kiln and artificicl dryer:

a)

o)
c)
d)
e)

1)

g)

h)
i)

3)

k) ¥ason and Iabour for construction of Hoffmen kiln

Jectangular, Tdge chane, keife sihapted solid bricks

50,CCC pieces average price 18 cents per brick .... €5,0¢C
Tortland cement 23 tens * 250 3irr/ton c.i.eeccccces 6,75C
- 3 . 3 ~
Gand 320 m * 15 Hrr/B cceeevescceccsccaracscccncen 4,00C

= 3 4 e 3 ”
C:!'?.\'el 170“ * 05 TII‘!‘/EI Secsesnsaccrsors0Presacsans 6’12\)
Clay and 3rick chippirgs - 280 m3 * 15 3irr/h3...... 4,200
2300 kg. reinforced steal 2.5 DIrr/ig ceeeecaccscese 5,950

Sheet iron Cucts for snoke gas recovery complete
with insulation 1120 kg, € 12 Birr/%g. ecveecesccecs 13,44C

Sheet iron boxes for recovery - 300 kg, @ 3irr/rgz. 1,2C0
Ladcer over the kiln 770 kge @ 3 3irr/kge cececccces 2,310

Protection leud rail over the kiln 1330 - @3 Birr/kg. 3,990
138,775

and dryer fabrication and erection of other items 15%. _2C,816
159,5¢1
idd 15% for unforseen sevececccsesocsccccsssscncss 23,930

Total B0 6000000000 R0ALPONLOPNBIISLPPERNNErBes NSO S }§§1§§Q Birr
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6,5 Syston desipn of Naturnl drying:

6.5.1

™ie climate of nddis - /Hhabhoe

The maximun monthly mean temperature in Addis is about 23.2°C
cxcent three months July to Sept. which is oround 20°C. The

monthly minirmur Teuine. in Addis is cbout €.2°C. lean relative
hurudity is ~bout 477 excent June to Sept. vhen the relative

humidity ie high at 74%. lionthly sverage rrin fall! from }
June tc Jept. is zbout 200 m/m, ificre as averze rain £z11

in other months is zpout 4% n/m. Therefore ndédis-clinote

is extrenely suitaole for natural drying.

Ylanninr of dryings:

&6 the rcin fall is spread over throughout the year open cir

drying is not possible,

This high cost of drying by ~rtificial means should be dis-
pensed with, and n~tural drying sould be resorted to,

iddis climate seens to be very satisfactory for natural
drying porticularly for nine rmonths in a year when the

maxXximum temperature is high and humidity is low,

6.5.,111 Planning for “rying:-

4bout 60-120 k,c2l/kgn. of burnt products heat can be re-
covered, cencugh ito dry about 25-3C% of the bricks to be

fired. :.rying of bricks is proposed to be done 2s follows: -

c) about 2¢2,2 million bricks by means of artificial drying

in the dryer utilising waste heat from the Doffman kiln,

b) 6.5-5,7 nmillion bricks by means cf natural drying under
improved design shed using scolar energy ané radiated

heat from the %iln,

6.5.I11(a) urying by utilising weste he~t from the kiln:

= 5,750 - 6,200 solid bricks/day

II1(b) Haturzal drying uncer shed: using sclar energy nnd

- radiating heat from kiln = 12,500 - 19,2C0 solid
bricks/day.




Besisn of 2 matur~l dricr hns Lo be mnde te conce un with

the requirement both for dry ~nd rainy sceasons.  ate of

anteral drying is likely to {21! in the rniry season, ifcince
provisicn hne 1o be made to dry $.5-0.7 million bricks in
ninc months time. These drized bricks will be storaed in the
existing T:nnel kiln »n¢ Tunnel drier for use in rainy

season 2né senornte siornge  Spnce need not bBe constructed.
€.6 Tbe l-yout:-

The revise? loyout plan erclosed revenls the Doffmnn kiln
is plzcec in Lhc centre surrounded by ihe natural arier.

The sdventzges for this arrangeaant ~rei-

y

a) The traasnort distances between the dricor and the kiln

are kept short.

b) The hect radintion from the kiln cen be usad fro drying
of bric:s instend of being w-sted. The hent radiated
from thc %iln is estimated sufficient for drying S-8%

of the vroduction.

¢) The hoat radiated from the 2iln surface during night will
keep the relintive hunidity lover, preventing reabsorp-

tion of wcter from the air by the bricks.

d) The high structure on the top of the kiln, which will be
closed on the sides consisting of ventilation slots con
the ridge, creates a draft through the driers, because
of naturcl convection of air under the hct rocf and
becausc of hot air rising from the kiln structure.

This helps the venting air to the drier fcr removal of

water vapour,

€.7 The natursl drice:-~

The naturzl drier is shown in drawings I, wli. (enclosed)
The basic principle is that solar enerpgy heat up the me-
tallic roof, which on thc bottom rnadintes part of the
accumulated encrgy to the bricks in the drier and part

of the encrpy accunulated in the roof is used to create

1 draft in the drier inorder to provide venting air for




the removnl of water vapour from the drying surfzces,
The galvaniscd irom reof of the drier should be painted
on both sides with bituminous paint mixed with carbon
blzck 15 metallic surfaces are geod reflectcors 2nd poor
radiaters of hent. This paint -rovides a blaelr surfoce,
vhich is an extrenely good nbsorber of solar energy. '
This bitumincus pzint ~lso provides a geod rcsistanc
agrinst of correnive acticon ¢f sulnhurous fumes from

thz cncke gascse.
&

N

2in should be »nrovented freo eniosring the drier, venting
air must got access teo the drier and cir with water vepour
should get easy ocxit frcm thc dryer. This prebies can

be solved by covering all verticrl sides of the central
structure c7zr the Wiln snd dricr, including the openings
of the shed roof by 3 layers of open knitted jute canvass,
where each lzyer is separated by a snnce of 25 m/m by
means of wood sticks, bolted tc the stecl sturucture,

/long the outer sides of the drier, jute canvas will hang

freely dewn up o 3C0 m/m ~bove the ground floor, but =

clearance of 30 r/m shculd be nrovided. This vill previde
the venting 1ir to center the drier just above the floor
level, through thc draft cre-ted inside the dricr. is the
shed roof openings too are covered by the open knitted
jute, canvas, the venting -~ir leaded with vapour can leave

the drier through the canvas.

This canvas alss 2cts s an air brake, which reduces the
free air mcvement, underne~th the hot roof, as a result the

radiating roof surface is raiscd in temper~ture.

hcke

Technical iieport MNo.42 UHLF Indonesia




- 2} -~

The vertical onter uy2ll of canves provide the drier with

o reasonnbly good kont dsol~ticn ngninst hent loss by

convection ~na ccaltuction, becruse of its 20 n/m air space

botween the carvas laycers, The noent loss by rodinticn

throuch the ottor—rall is roduced byv.oripting the e pyas.
Jith aiuxxxlum uh11L Entgneodysst s3¢ih Ead rref. O E% jute canvas
chould bz saint with bituminous nalqt ot the outer side

for protccticn ~gninst rzin water, The floor of the dricr
is situnted onposite surface to the radi-ting roof-surface,
which ccuid nlso be usoed in transfer of radintion heat to
the bricks, which is placed in Detween the tvo surfaces.
To achieve this the floor is hont isclated by cesting the

floor-gi~b of 100 3/m light weight concrcte with local

2

availzble nmunice a5 ~ggregate, con top cf grovel nnd sand,
“nen the flecer slob is ccomletely dry, the ocres of the
floor cheocull be fillel ~ith bituninous print, so th~t water

vapor frcm the ground dees not enter into tahc ..rier,

Suring sun-shine tre floor is ho~ted up by the roof and the
e2t is partly rndinted to the briciks 2nd »artly stored in
the floor. The stored heat 7ilil then be relensec to the
bricks, 'then there ic no sunshine, The cin of naturzl
drying is orincipally to brinn the water content of the
bricizs below the i1eather hard congistency, vhere drying
shkrinkage ic zlimost finished, becruse then the final cdry-
ing c¢~n bo preformed in the kiln rith little risk of drying
cracits. This conditior corresponds nromally when bricks

ccntrin about 10-12% balance water in the bricis,.

6.8 Dryer size:-

The paturzal drier capacity = 6,500,000 bricks are to be

dried in 9 nonths time or 26,300 bricks per day,

The maxirmun monthly iemperature in rddis is about 23.2 %
during non-rionsoon three nonths. The roof tempecrature
during sun-shine can be =2stinated SO—GO‘C. The average
brick tenper~ture of ~bout 15°c nay be a reasonnhle figure.
Hours of sun-shine in fddis in non-monsoon months can be

taken 6-7 hrs, between 8 AM to 6,0 F.il.
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The following equation is used for estimmting hont transfer

by radinticn frem painted metnllic racdintion -oofs to objects

(A

of a known temperature .r. = k.cot {T roof - 7 dricks).

(a2l
. o« O - . .
Tet = 5 %ocnl/m h C car be toien 2s surfoes radintion facter

for painted metallic reof corrected for the tempcroture

. . . o .
difference, in this cose 4C°C.  Hence, hent transfer from

the inner cide of the roof to the bricks thon be cnlculated

o 2 . . s
200 - 230k cal/m” por hour of sun-shine. The astural drier

will therefore reccive 1 @rily rodintion heznt supply frem
the roof ot $-5,50C,000 k.cnl with 5% hrs. sun-shine for 2
drier of 5,000 n surface (aich is eauivalent to 550-550
1t. of mrzut). Furthernore, the drier will receive an

additionl hecat supply fron the Hoifman kXiln and from the
centr~l structure of the kiln., Jrying rate under shed at
i.ddis in the conventicnal shcd on an average i~ ~bout 9

L 2 ... .
bricks/m~ with the inproved system of heat transfer by

N . . . 2 . L.
radintion, it can be rrnisced to 6 bricks/n r-di~tion sur-

s " 2 . .
face., & r~disiicn surface of 3,500 m of the drier will

be ~ble to dry ~bout 21,000 sclid bricks/d~y. 3But the dry-

ing rate during non-soen period is likely 4o f2ll. Thure-
fore radinting curface shed woald be of $,000 m2 copable 2
of drying app. 25,000-26,00C solid bricks/dny. The brichs
shouléd be londed on stilleze and trancported %o the drier

to moke the natursl drier officient, beczuse the radiation

heat cannot cffectively be transmitted to tho bricks unless

they con 'see' the rodiating surfaces.
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7.1 Cost of investmont for reactivation of fLddis-Ochoizla plant
and ccuipments ~nd iso cost for instailation ol a Hoffman
kila of improved n~tarn) drying system to mhnuincture 8.5

nillion bricks/znnu.

I t e w & Sirr

a. Cost of overhouling & repniring of plant

and ecuipacats (iefer para 5.1} eceeee.. 129,750
b, Cost of replacenents of equipnents

& instzlliation of additional equip-

r.ents @0 080 000002000 ssse0esses0RCRe 548,838

c. Cost of cocuipnents(refere pars 6.2)

Yeffnan kiln ~rtificicl dryer

o~

l‘efe!‘ p.:r:‘. 6.3) @se0ecosacsvessceoss Pl 302,956

d, Cost of construciicn of neffnzan kiin and

dryer (refer para 6.4) sieeesccccceeees 183,530

e, Cost of construction of natural dryer of

improved design (refer para 6.4) ...... 500,000

f. Cost of cguipments for intera~l trans-
port systea of green bricliis/dried bricks/

burnt product ...cececccrcncccnccrscnne 50,000

g« Cost of cleaning, printing of all

BLPUCLUrCS ceecrcctecccesascnnnceannssee 20,000
he To0ols 2n@ tckleS ceeeseccccncasssvoces 1¢,C00

i. Cne car ® 0 LB 0O PGS C0SOOPrLOI TSSO OOGRESSS as’mo
Jo EDAre PartB ecevecccsccsssscsascssnccans 400,000

r:ot’zl l.....l‘......‘.o..ll......ll.l..glgggigzg_




8.1

3.2

CItPTi '8

Cost of tazut per 1000 bricis

Auel consumption in tunnel 4iln shewn by techno-export of
Bulgaria in their feasiability report of Ged=mba is ot
0.037 ¥gn. of mnzut/ig. product, Tnaking that Yoffman kiln
may consume 10% higher fuel tahcn that of tunnel %iln, fuel
consumvtion in Loffman kiln is crlculated ~t C.037x1.10 =
0.0477 kg. of razutfkg. croduct. Thercfore he~t recuired is
»0407 x €500 = £,500C = 386.7 i.cnlfkgn. of burnt 358 %.cal/
kgm. product nnd wcll designed and rur Yoffmrn kiln uses

a minipun of 220 k.cevl/fvgn. of brrat product,

»3

ota} mazut consumptiion per yerwr is estimnted nt

8,500,0C0x0.C4C7 = 1,171,525 kg, of nezut

1,171,525 = 1,245,303 1t/annum
0.8
1,246,303x0.55x1000 = 36€.5 3irr
8,500,000

Cost/100C bricks




List of 2lcctric~] moters in the

CH.PT. 2

Cost ostimotien of ncwor congsunpticn

~reen brichh nren-rotion

Section:

a) Jdaw - crusher

b} Clay even fceder

¢) Zelt conveyor

¢) Smooth rell crusher
e) Seccnd conveyor

f) High spced roll

g) Tugmill mixer

h) Fugrill extruder

i) Cooling fan

j) Pugnill vacuun pump
k) Trick cutter

1) Green brick conveyor

Total so0eeve

Yoffrnan kiln sa2cticu:

2) 1 Centrifugnl far of crpoacity .. 1G,000 ms/hr. of air

at 116°C 2nd 150 n/o vater nresure with motore of 15 #E

b) 1 Centrifugcl fan for weste hest capacity 10,600 m3/hr.

Industrial Fower Corsumption /ton of burnt product
( 850,0000 pcs. bricks = 85C,C0C0x3.32 = 28,220 tons/annun

a) Technologicnl=

b) Zryer = 8,5x0,736x0.6x350x24x1,03
28,220

Total

licsa L
1 50
1 15
1 2
1 30
1 3
1 22
1 80
1 120
1 5.5
1 11,0
1 7.5
1 1.5
347.5

air at 125°C 70 n/m presure of nmoto~ - 8.5 1T

347 « 540, 736x0. 8x300x8 = 17.38

205220
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c) Kiin = 16.0x0.73x0.2x350X25%2,02 = 2.85
28,22C .

d) Lighting power = 2,87

e) Unforesccen = 1.50

Total esesevensne =26¢14

Cost of porer/106C bricks @ 80 units per 1000 k.wh
= 26, 13x30x28220%x 1005 = 6,94 3irr

£,500,06506 x 160G

CLFrTER 106

Cost of salnries and woges

"os. Rav matericls Nos. of lares znd salaries
vinning & transport workers lionthly(3irr) ~nnuxlly

1. Bamper driver 1 300 3,600
2. Damper issistance 1 100 1,200
3. Texcavator Driver 1 350 4,200
4, Juarry Supervisor 1 5C0 6,000
5. labourers 3 80 2,880

7 17,689

idninistration

1. Supervisor 1 850 10,200
2. Chief iccountant 1 750 9,000
3. Accountant 2 350 8,400
G, Cashier 1 280 3,360
S. Cr. Foreman 2 500 12,000
6. Time keeper 1 150 1,800
e Fay roll clerk 1 200 2,400
8. Otore keener 1 220 3,360
9, Janitor 2 70 1,680
10, Secretrry 1 300 3,600
11, Doy & night watchean 10 80 9,600

27 nR AN




e

b ]

ries

Nos. Eaw nmaterinls j0s. of inpes ond oals
Uinring & transport workers ronthly(3irr)  arnually
Production Dent.
clay grepnrntion

l. Jaw-crusuer/clay fecder 2 150 3,3
2. Conveyor Xoller mill | 150 1,500
3. Clay mixer nill 1 150 1,8C0
4, Ixtrusicn/vzecum punp 2 260 4,800
5. Cutting nuechine cperatoer 2 180 3,630
8 15,600
Dryer anc kiln
1. Drycer cperators 4 2C0 9,600
2. ©iln oper-tors 4 25C 12,C00
3. dilm " isst. 4 120 5,760
4. Green brick shifter 25 &8 24,000
5. ¥iln brick setters 30 80 2¢,800
6. lason 1 250 3,000
68 83,160
liscelleneous
Finished Vroduct
Storage
1. Daily worlers 25 80 24,000
Maintenance:
2, Fitters 2 250 6,000
3, ilectrician 1 25C 3,000
4, Fitters helper 2 160 2,400
5, ‘lelders 1 250 3,000




- 20 -

los Zaw pnterinls Nos. cf Cagew ond saiaries
v e
inning & tr-nsport voriers fonthly(lirr; annualiy
6. Car Driver 1 150 1,300
Ye Auto-mochanic 1 300 3,508
8. .sst. suto mechanic 1 200 2,4C0

Ce ‘ater - pump ~ttendont 1 150 1,200
10, Pzily worker 25 a0 24,029
60 72,000

Totr]l seecnacees 153 233,166

Totzl cost of = l-ries an< wzges/annun excopt for nersons
eng~ged in winping ~nd transport of raw materinls and
car driver - vhich have beeir incluéed in the rcsnective
chapters: -
igé - 5% for T.F,
- 8% T.li.C.
- 8% other fringe bencfits .... 44,870

261,030

Cost of salaries and wages/1000 Pricks  .....= 281,030x1GCO
8,500,00C

33.C6

L




Faintennnce ceat cof vlont ~ad couinmeanis: -

«©

Jen: ezizted value of addis-Gcehcitia plant ~nd cackinery os
»

on 30th Ssune 1678, rovonis 25,917,113 Zirr. To this

enount the follcwing expenditure hns to be ~dded to de-

ternine the nresen? valuee ~f plant and equinnents,

Zirr
a) Repciring over hauling znd nedificatien 165,750
cost (Zefer chapter 70
o) Cost of replacement ~nd inst-lintion of
ac¢citionnl equirnents(refer chsnter 7). 543,303C
c) Cost of equipments fer Zoffmeon kiin
(refer chooter 7) 302,¢55
d) Cost of equipments for internnl transpert
systen (refer chapter 7) 50,CCC
e) liachinery vhich vas in tr-ncit =s per
aucit repert (refer chapter 2) §4,423.65
f) Deprecinted value of plant and machinery
as ner nudit report (refor chapter ?) 25%,171.10
*Total value ceevse 1,415,141

This value will reduce if depreciated value of e and f

date ic taken,




In 1675 Tunwcl 2ila 7nd dryer and recks cort was
£40,0™0 UG08 fer o 5.2 nillion brick plant, Toking
averagn 7% escul-atien of »ricos occurcd/ycor 1S70 te
1975 (il price like yenrs) thie value of Tuanel Yilnm,
drycr ~nd rock works cut a2t 250,000 in 197G, whon the
plant s cst-hliished, Zolting 3% doprcciation valus
in 157¢ is -rrived at 81,000 U.S.H or 462,000 3Jirr.
Thercfore -rescnt voluce of factcry duilding oné road
vorks out (577,255-225,203) = 115,765. Cffice building
value as »er nundit renort is 47,744 Zirr is ~ddad to the
above figure. Teinl cost of fnctery building nlus rozd

and office buildirg = 163,0CC 3irrc,

Due to inadecunie space nvrilable in the precent shed it
has been promosed tc inctnle the loffnan kile of same sze=’
cifidrtion as thot of Cttic-brick outside the shed, The
natur~l @rying shed is proposcd to install in Doth sides

of the Zoffmnn ¥iln so that hzat radinted from the kiln can
be useé for arying of dricks in the drizr, instead of

being lost., The neat radinted from the kiln is estimoted

nnt

suificient for crying 5-57. of production. In this connhection
loyout plan enclcsed mny kindly be referred. It hrs been
decided not to dismzantle the existing tunnel xiln znd dryer
anéd office building &3 dismanthing will invelve consider-bie

expenditure,

Total civel cost is estimnted ~s followsi- on which main-
tenance cost hss to be trken (vithout tunnel dryer and

%iln):-
a) Factory building, rond, cffice building... 163,009

b) Cost cf Meffa~n ¥iln artificial dryer =n?

hot air pipe liNCe.cescevreersvrsssosssansnss 1£3,530

¢) tlatural drying shed s.evesccacccccecsecaces 500,000
Tot"l .'-.....'....‘.‘.....-§é§,§§9

aintonance cost of civel construction at the
rate of 0.5% per 1090 odricks ...... B%5,536x0,5x1C°00 =

3,500 ,000x 160

no




a)
b)

c)

a)

e)

b)

c)

J)

e)

f)

g)

Civil dirr
Factory building nnd rcad = 577,265,451
Cfficc building = 7,704,778

Cost of foffman kiin artifi-

cizl éryer =nd hot air-nine line =1G3,530

fiatur~nl drying shed = 50¢C, 000
Cost of pairnting = » 20,300
Tot2]l seveveescann = _1,320,53¢

CLZyT™ R 12 -3

fresant  fssct

Fachinery ~nd ccuinnents:

hining & transport equipment with coct of -
rehnbilitation cecececncocecscccccaccnnes

“epreciated value of plant & machinery

(refer /d2e/ of p2ra 2.5 c.eeveveoescsses =

Cost of overh-uling =nd repziring of

plant 2ncd cquinnent (rofer chnpter VII),.

Cost of replacemznt of equipnents

3irr

120,675

323,565

189,750

(refer choptor Vii)eeeeeesonnoseseseosssssve. 540,838

Cost of equioments of ioffman kiln and

artificizl drysr(refer chapter VIT)

Cost of ecuimients fer internnl transport

system (rofer chopter VII) ccevecececeee =

CDC' CAY sceesecsoevsoccscnncsscsessonotssnnsne =

Total XX ERNENNE RN NN =!1

~ The above ~sset will reducc (i epreciated value
construction iz tnken till to date.

- The above

old plant and machinery is taken till to d-te.

183,530

506,700
25,000

501,352_

of olé

asset will conc down if depreciated value of
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C': IRARIDH
Tha Lt

13

a) Civil construction (chapter 12-2}., =
b) liachinery and equipnent(chopter i2-2)=
¢) Office furniture =nd ecuipment =
d) Tools and trcKlCS seeessccsscsesas =

Tota]l cececeens =

ARl urd 2l

CrolT7R 14

Cost of Jeoroci~ticon:-

~n/

a) Cost of 2epreciztion 3% on 1,328,539

3irr (refer chanter 12-0)eececcscens =
b) Cost of “zprecintion 1C% on 1,295,713

plznt ~nc¢ eguipment. .

(refer 12-2, ¢, d, 3, and f) ..c.eee =
¢) Cost of deprecintion QS;S% tools ané

tackies on 10,2C5,7¢,

(refer iten 4 chapter 13)eeiececees =

d) Cost of depreciation 20% on 1,264

Birr cffice furniture and equipnent

Total sessmsoasn

Cost per 1000 bricks = 2C1459x10C0
85C0000

Cost of deprecintion “or mining ~nd trancport and

included in the respective chapters.

cirr
1,328,539
1,501,392

10,205

12,285

2,052, 43¢

66,427

124,571

3,402

2,059

car has been
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Lo 15

Cost of onorntiicn of can:

It is assurced the cor nrovicded for mill make on aver-ge
~ 3

50 kn/day for 320 working drys.

a) Cest of peirol = 50x3720x1,1¢ = 2,360
g

b) Lubriconts = 1C0x4.285 = 425

c) Tyres = 1x200 = 20C

d) iininterance @ §% 8,500 lirr = 4,250

e) Depreciation @ 2% on £,50C 2irr = 17,00¢

f) Salary and wages for vrivers

Total eeeeeaes = 26,367

15.1 Cost per 1000 bricks = 26,397x10¢CC 3.10 Hirr

856000C

n
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CHoETER 16

Ilicceilancous exdenditure: -

a) Ludit fecs - = 15,000 3irr/annum
Cost por 1070 bricks = 15000x1000 = 1,754
85GC0C0

k) Telephone, stationery etc. 5CCC dirr/annua

= 50J0x1CC = 9,588

8500030
¢) Cost of insurance on teotal
asset on 264,475 .= 254175xC,7x100C = 0.217
85000C0x 1000

@) Cost of sinte capital
paynznt 5% on toinl asset= 2255430x5x1CC3

of 2,050,430 100x83000CC

= 13.76

Cverall coct of investment: -~

1) Cost of investnent s per 2rr
Chaptel‘ 7 ecscessesvencoe = 2,2%,(‘76

2) ‘lorking capitzl as per annex .= 321,007

Total seeees = 2,611,083

Cost of insurance for mining 2nd transport ccuipment and motor

vehicle, h~s been tken in respective chapters.
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AHNIN = &

Sreak-un cost of working capital foer 3 months oper-tion:

a) aw mnteri-ls = 14,612,5C

b) Salary & woges

]
1213
>
-3
[3%]
[e]
.

3

c) Fover = 14,736.5C
d) ‘“uel = 165,632.00.

e) Miscelleneous such as

operation of vehicle,

telephonce ond staticnary = 7,349.CC
f) Inscrance on erectad

plant ornd equipments = 26,195,950

g) lainten~nce = 18,758.00

Total eevees = 321,007.00




Cos

RO St

¢!

L Y aTa

t of =rocuction at 1005 utilisation of chpacity

cost/1C20 bricis:

a)

c)

a)

e)

f)

g)

h)

i)

Taw mnterisls (refer chapter §
para 5.8.4).
Fuel (refar chapter 8 nars 8.2).

Pcuer (refer chapter 3 para 9.3)

Salary and -imges (refer chapter
10).

Haintenace «efer chnpier 11
para 11.2)

Seprecintion (refer chapter 14

sara 13.15.

Gneration of vehicle

(refer chanter 1S5 p~ra 15.1)

iudit fees cost for telephone,
stnationary, cost cf insurance

(refer chapter 16 para o,bée)

Cost for st~te capital naymeat

(refer chapter 16 para 16.4)

Tot~1 enconn

33.086 "

8.C2

23.7C

3.1CC

2.57




1, Fixed cost ~n variable cost ot 100% utilis~tion of

capacity ccst/150C briclus:

a) Varinblc cest = 101,68
b) [Fixed cost = . 88.75
Total = 101,43

N
.

Cost of production -t £0%

utilisation of canzcity _ 201.40

3. Cost of nroduction nt 85%

utilisntion of capacity = anv .27
4. Cost of profuction at 0%
utilisation of caprcity = 213,870







