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I. INTRODUCTION

While the Profiles of Manufacturirg Establishments,
volumes I - III, published by UNIDO are concerned re-
dominently with economiczsl parameters of industrial pla.ts
having been in operation for some years inclusive of
brick plants,and the Brickmaking Plant - Indusiry Profile,
published by UNIDO within the vevelopnent and Transfer

' of Technology Series;sdealing with the technology of
brickmeking supplemented with a review of investment and
manufacturing costs as well as sales revenues, the
submitted paper is focused on a series of mechanized
brickworks suitable for potential deliveries to developing
countries, It should give the reader a more detailed view
of the extent of manufacturing equipment, degree of
mechanizetfon and technical parameters of the ovrick plants
and advise him on how to proceed with the preparation of
such a project.

lengtory Notes

Informstive prices of machinevy refer to quotations
X in November 1979.
References to tons are in metric tons,




II, BRIEF TECHNOLOGIES OFP BRICK PLANTS DESCRIBED
Il THE PROFPIL3S

Technologies of brick mamufacture ir gemeral

The technology of brick manufacture may be sub-
divided into partial technologies related to particular
phases of the production process consisting of body

preparation, shaping, drying and firing, The applied
techmologies may c« summarized as follows:

Body preparation - wet preparation process
- dry preparation process

Shaping - goft mud extrusion process
~ gtiff mud extrusion procass
- gemi-dry pressing
- goft mud making process
= vibration-compaction process

Drying ~ artificial drying
- natural drying ,
Piring - continuous firing process

- intermittent firing process




The series of the described brick plants comprises
the following capacities:

Yearly output .

of a brick piant Type of kila

32 mi11, bricks Tunnel kiln oil=fired

20 mil1l, bricks Ammular kiln cil-fired

10 mill, bricks Anrular kiln oii-fired
5 mill, bricks Annulgr kiln oil-fired

20 mill, bricks Annular kiln coel-fired

10 mill, bricks Annular kiln coal-firwi
5 mill, bricks Anmmular kiln coal=fired

2-3 mill, bdbricks Annular kiln coal-fired

All the describud bricik plants use ihe wet
process in the phase of body preparation and the soft
extrusion process in the phase of shaping.

The brick plants of yearly output of 32, 20
and 10 millions of tons per year include artificial
driers while in the plants producing 5 and 2-3 millions
of bricks natural drying is applied.




The continuous firing process takes place in
gll the described plants, If specified, it 1is the
moving were continuous process conducted in the
tunnel kiln ir the variant of 32 millions of bricks
per year and the roving fire continuous process in
the ammular kilns in the other cases,

In genersl, however, the applied technologies
depend on the type of brickware to be produced
(s0l1d brick, cored bricks, blocks, tiles) and on the
properties o uvailable clays (soft clays slaking in
water, non-~slakable clays, harmful incretions).




Technology of brickworks producjug 32 millions
of bricks per year (Table Hoe 2)

Priepavation shop end moulding shop

The raw mate ial from the storage dump 1is conveyed

into the box feeder, Hence an inclined belt conveyer
feeds it into the edge runner mill where the raw material
is disintegrmted, wetted by adding water, partly
hoqogenized and forced through the openings in the
; grinding path into a plate mixer under the mill,
, The raw material discharged from the plate mirar is
conveyed by means of an apron conveyer with closed pans
.1nto & fine-grindin; o _.. - mill, ter beinz ground, the
fine-greined material falls onto a shot reversing belt
conveyer which feeds 21ither of the two large-capacity box
feeders before two shaping 1L'res by means of link-up
inclined apron conveyers with closed pans. The feeders
serve as & reserve before the zhaping lines proper as well,
From every feeder the raw material is transported by
an inclined apron conveyer with closed pans into a double-
shaft mixer witn steaming thrcugh, where it is plasticated,
homogeni-.ed and the shaping consistency is siinally corrected.
The processed raw material then falls into the feed hopper
of the vacuum auger machine, Here it is compacted and
shaped into & column from which bricks are cut by means
of a cutter, The further traniport »f green moulded bricks
is provided hy an automatic line setting them on metallic




laths and loading them onto a column storage receiver

on the wet side of the drier.

Drying

From the storage receiver the bricks on laths s>e
withdrawn by four-column finger trucks which again, after
being transferred by electrical transfer *-~ples to
artificial driers, set them on ledges in drying chambers,

In every conmpartment, there are provided two aisles,
The circulation of the drying medium is gecured by memns
of rotomixers travelling between the aisles, The drying
mzdium 1s the hot air generated in the heat exchanger
by firing fuel oil and adding waste heat from the kiln,
e mixture is delivered t¢ particular compariments by
a fan through distribution piping.

The anticipated drying cycle of a double-compartment
snould be 48 hours, Dried bricks are removed from the
drier by means of four-column trucks on electrical
transfer ables and are stored in the column storage
receivers on the dry side of the drier. After being re-
loaded on conveyer and after automatic release of laths,
dry bricks are conveyed by means of apron conveyers with
closed pans to loading places where they are loaded by
hand onto kiln cars.




Firing
The dried bricks are fired in a tumel kiln, They

are set on kiln cars in gacks so that they may be easily
withdrawn by means of a high=lift truck after firing.
The successive final dryi.g and heating of dried pieces
in the kiln is carried out by liot air wh’* " can be
transferred from the kiln cooling zone.

It is necessary to charge the kiln with dried bricks
of good qualiiy only (i.e. free oZ cracks and other
mechanical defects), lest uniacessary burning losses
should occur., Dried pleces of poor quaiity should be
separated and returned to the raw material storage.

The assumed firin; cycle takes 40 hours,

Dispatching
Burnt products are tuken from the kiln cers by mer 3
of a fork-1lift truck and stored in the finished product

gstore.
Rail transport

The motion of kiln trucks both with dry bricks to
the kiln and with burnt bricks from the kiln to unloading
places as well as the circulation of empty kiln trucks
is provided for by means of a rechanized rail transport
system,




Kiln truck repair shop

Uefects on kiln Iucks are removed on a storsge
sidin; in tae kiln truck repair shop,.

0il sysicm

The 0il system equipient yrovides For conitinuous
supply of fuel oil. It ccnciets ci storsge tanks, punps,
d’stribution pipings and safety devices, .+ Tegerve for
approximately 28 days of cperation fg cstored in the
tanks,

Lmer:ency senerator

The cumergency zenerntor providas for electric powar
supply to those units where sciious damages could occur
due to I<ilure in power supply.

\
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Technolo of brick plants uc 20 0
of bricks per year (Table Nos. 3, 4 and 6,7)

This brief technology description applies both
to the plants producing 10 and 20 millions of bricks
per year, the manufacturing process being identical.
The machinery equipment of the both variants is the
ssme in the phases of body preperation and mouldinge.
The double output is achieved by the larger plant
running two shifts per day while the smaller one works
1 shift per day. In the phase of dryir; and firing there
are two driars and two kilns to achieve the yearly output
of 20 mill, bricks.

Preparation_shop

The raw material from the storage dump is conveyed
into the box feeder and then uniformly fed to the edge-
rummer mill by means of an inclined belt conveyer. In
this mill the raw material is disinicgrated, wetted by
addition of water, partly homogenized, then forced
through the holes in the edge-runner pan into a plate-type
mixer located under the mill, From this mixer the raw
material is conveyed into a roller nill for fine grinding,
It 1s then conveyed by a steep conveyer into a box feeder,
which serves for feeding uniformly the auger brick machine.
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Brick mouldingz shop

From the btox feeder the raw material falls into the
charging hopper of the auger where the final correction
of humidity, homogenization and density of the body takes
plece,

The auger extrudes a column which is cut by a
circular cutter into bricks which are set automatically
en laths and into a single-column loader., The columms are

then pushed intc a six-column sliorage receiver,

Dryin;;

From the storage recclver glways four cclumms are
released by a column truck and transported on an
electrically driven transfer table into artificial
driers with impulse drying. The drier consists of
particular chamberse. Circulation of dryins medium is
ensured by rotonixers travelling between the aisles in
the chambers. The drying medium is the hot air, heated
in the oill-fired heat exchangere. Also the waste heat
from the kiln is uvtillized. The hot aixr 1s delivered
into individual chambers by means of a fan and distribution
pipinge.

The drying cycle is assumed to bhe 48 hours. Dry
bricks are withdrawn from the drier by the four-columm
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truck on an electrically driven transfer table and set
in a six-colurm storage receiver on the dry side of
the line,

Here the laths are released and the dry bricks are
conveyed on a belt conveyer to three loading pointse. A%
these loading points the dry bdricks are arranged by hand
into p¢ 'ks and transported by high-lift trucks to the
moving fire continuous kiln.

Pir!'gw

Dried bricks are fired in the moving fire continuous
kiln of Hoffmenn type. The kiln is situated in such
a way that the transport doutes are as short as possible.
The kiln has 22 chambers, each of capacity 48 cu.m,.
The ch-ubers are charged with packs of dry bricks by
meens of high-1igt trucks, The packs are set on elevated
supports arranged in such a way as to ensure the required
pattern of setting,

The residual moisture content of dried brdicks is
up to 3%. The kidn should be charged only with dried
bricks without cracks and other mechanical defects %o
avoid wmecessary losses during firing,

The principle of the .oving fire is well known.
At any time dried bricks are set in a chamber and fired
bricks drasn from anuther chamber, while fuel is fed
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to the firing zone. The combustion gases pass through
the pre-heat zone warming up the unfired bricks before
being exhansted to the stack. The heat recovered by cooling
the fired products is utilized for preheating the
combustion air and for the drier.

Pired bricks are withdrawr by means of high-lift
trucks provided with hydraulic tongs.

Dispatch

The withdrewn products are deposited in the !
storage yard and then dispatched as required.

Notes Altermatives of brick plants with oil-fired

and cogl-fired kilns differ in some items in
the chapters iIi, IV, V and VII of the Tabl-




9f xickp por yegr (Zable Lose 5 and 8)

Preparation suop gnd pessing snop

The raw naterisl extracted in a clay pit is
delivered into 2 box feeder dosing it uniformly oxto
an 3nclined conveyer belt. The belt conveys the raw
naterigl to the toothed rolls whore 1t is disintesrated.
The dressed rew material is traasported by an apron
conveyer with closed pans into a two-ghaft nixer.

A furtiier inclined conveyer serves to transport the
nixture to fine rolls where it is ground to the size of
1.5 to 2 ma and passcd by means of an inclined conveyer
into a box feeder before a worm press. The final hoo-
Jenizetion and compacting of the mixture are carried out
in the worm pressf{= the auger).

The colum leaving the press is cut-off by a wire
cutter into bricks of requirad lengths which are trensporsed
to the columm loadors on a horizontal conveyer belt. The
moulded bricks are mamually unloaded from the belt and
arc loaded on laths into the coiwrm loeders,

ioulded bricks on laths are unloaded from the colurm
loaders by column trucks and transportec on transfer tables
to throush~-pess natural driers,.

Dried bricks are ramoved from tho driers by mcams of
column trucks and are loaded on the column loaders located
on tiac cpposito side of the driers,

I'ried bricks with laths are lowered in the loaders
on tbh bentam~wheeled trucks with swivelling; platforms
intended for the tramsport of dried pleces to the kiln




for firing. After the dried bricks have been set in
the kiln the laths are transported back to the loaders
for further loading.

Firing

Dried bricks are fired in the movir,; fire continuous
k$ln, The kiln is situated so that the transport routes
axre as short os possibles The kiln consists of 14 chambers
of 38 cu,m. capacity each. The toial cgpecity of the
kiln amounts to 532 cu.m. When designing the kiln capacity
the average batch of 235 pcs/cueme, i.<¢. approx. 658
kg/cu.me has been taken into account,

Bricks of 4 to 5% of residual moisture content are
charged into the kiln., Slow after—drying and heating the
dried bricks in the kiln is effected by hot air which
can be supplied from the kiln cooling zone. For this
purpose a set of piping with a coanection to the transrer
channel in the xiln body 1s installed on the kiln,

In order to avoid unnecessary lorses during the firing
only hl3zh-quality dried btricks are to be charzed into
the kiln, i.e, without cracks and other mechanical
defects. Low=-quality dried pieces must be separcted and
returned back to the raw material stockyard,

The stacking of products in the round kiln is carried
out manually. The stacks rust allow an easy passage of
combustion products and gases generated during the ware
firing in the kiln. Carefully stacked bricks secure a
continuous and smooth firin; process in the kiln.

After the whole chamber has been filled tiie £illing
hole is to be closed by two walls of bricks laid on clay
mortar. Both the walls must be provided with clay
plaster, too,
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The walls are mutually separated uy an air gap of
approxe 20 cn waich improves the ingulation assiust
the external atmosphero,

Special care must be paid to the entire firing
proceas and the operation of the kiln because this
tochnological sestiom is of the mexirmm effect on
the final quality of products.

Yemperature in tiwe kiln burning: zone will be
checked ¥y an opiical pyrometer as required.

Tote: Alterratives of Wrick plamts with oil-fired and
coal-fired bricks differ in some items in the
chapters III, IV, V and VII of the Tables.




Technolegy of brick plants producing 2 - 3 milliors
of bricks per yegr (Table lio, 9)

The manually extracted raw meterial loaded on
tractor tipping trailers is delivered to the plant,
where it is filled into a box feeder, Discharged by
the feeder it is conveyed by arn inclined belt conveyer
to idle toothed rollers, Here the raw material is
crushed to the fineness 02 10 - 15 mm and then {rans-
portcd by means of another belt conveyer to a fine
roller mill, where it is ground with the gep between
runners veing erproxiuately 2 mme The raw material is
then transporied by means of a further belt conveyer
to a two-shait through-~-type mixer, where it is wetted
and mixed witk water thoroughly., It falls then into
the charging hopper of am auger machine,

From the auger the raw material is extruded through
the nouth in the form of a moulded columm which is cut
into bricks by means of a cutter. These wet bricks are
transferred by hand onto platform trucks and conveyed
to the drying area., The area must be flat, with & solid
surface and rain water drainage., If the bricks are too
soft, it is necessary to set them flat at first, after
their partiel drying and getting harder, bricks are
stacked and dried,

Dry bricks are loaded on platform trucks and charged
into the ammular kiln, In the xiln briclis are arranged
in patterns with gaps in between and fired.

Tne bricks are then transported to the stockyard
or directly to the transport vehiéles for dispatchinge.

——————




ITI. PROFILES OF BRICK PLANTS

Lne Profiles comprise ruviews of processing
nachinery based on actual projects, technical para-
rmeters, labour requircnents, arees required for
production premises and informetive prices of machi-
rerye The presented plants ecre mechgniczed and

.. represant a rational memufacturin: pro-.ccse
Hevertheless, the extent of mackinery can be
substaniially reduced if e, 3o labour is cheap &ud
abundent in the respective cow.try. Such a rcduction,
efter a thorcugh econamic calculation, nay ve applicable
especially ir the intexmnal {ransport of materials and
semi-productse Thare may be another cace wiere the
artificial drier may be excluded from a delivesry to
an arid countrye. On the contrary, an enterprereur in
a country with long-lesting pecii-ds of hish air humidity
will hexdiy diepense with guch a dricr,

The particular varilants of brick plants with

. selected production rastors are summarized in Table
lloe 1, The separation of planta witi oil~lired kilns
from those ones with coal~fired kilms in Tsble liosc
1l to O veas done intentionally, Althouzh there are
¢ifferences only in some itens of parts III, IV, V
end VII of the Tables with recard o this arrangement
a cleaxr survey from this point of view is obtained
for parties intevested either in fuel oil or coal basis,
Taere is no doubt that witlh rising fuel oil prices
there will be many developin; countriecs wnavle to
afferd to fire bricks with fuel oil.
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a) Variant of 32 mill, bricks with oil-fired
tunnel kiln - Table lloe 2

4d part III: The transpori process of green moulded
bricks between the extruder and the
colum storeg e receiver on the wet
gide of the drier as well as the
transrvort of dry sreen bricks between
() the colwn storase receiver or. the dry
side of the drier and the laths releasing
and bricks translcading station are
automated,
The main purpcse of this automated
sectlon 1s to eliminate defects on
green bricks that would otherwise
be considerable in manual handling,
The tumnel kilns are applied for larger
outputs where they schieve u good fuel
economye. They may be oil-fired or
sas-firele The unifo-m firin: tempera-
ture in the cross-se.%ion of the kiln
’ and the possibility of following
the prescribed firing; curve gusrantee
pood quality of products end low
percentege of rejectse Coal-firirg is
not applieablc,
Tne contracts for deliveries of larger
planis with congiderable consumption of
electric power include as a rule
electrical substation and power distri-
bution systen.

o
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b) Variant of 20 mill, bricks with ocil-fired

auniler xiln - dable Loy 2
A@ part III: Also in this case the transport of
: creen bricks to ~md ITrom cthe drier
is partly actomated for tiaz purpose
07 a low rejects perceunta e The two
continucus amnuler kilios exinibit also
a good fuel econoany anc the delivery
; is much cheuper in conmpairison with &
® tummel kiln,
Ir this variant an electrical substation
end power dictribution system are not
included in the delivery.

c) Varient of 10 mill, bricks with oil-fired
anmular kilr - Table lio, 4

Ad part III: The iranspor: of green bricks Irom and
) to the drier is partly automated for
L the purpose of a low rejects percentage.
Thekilp is of the same {type and size
as in Tie Toregoing casce
. An electricel substation ard vower

distribution system are not a.icluded
in the delivery,

d) Varignt of 5 mill, bricks with oii-fired

annular kile - Table No, 5

In this variant a aatural drier is applied and,
consequently, there is no oil required for the drying
process., The kiln is sized adequately to the required
output. An electrical substation and power distribution
sys_em are not included in the delivery.




e)

#)

g)

Alternative variani of 20 mill, tricks with
coal-fired annular kiln - Table Nc, 6

Ad part III: The design ¢f kilns is identical with
oil=fired kilns., The main difference
consists in ths applicstior of mechanized
coal stokers instead of o0il burmers.

The stokers feed ¢ round coal through
chutes in the top of kilns into tiae
chambers of the firing zone,

The oil-firdl drier, however, requires
also the 0il system,

Ad parts III, IV: These parts include coal consumption

for the kilns and fuel oil consumption
for the driers,

Alternative verient of 10 mill, bricks with coal--fired
anmular kiln - Table Ng. 7

The same note as in the preceding parasraph
applies to thls variaat,

Alternative variant of 5 mill. bricks wita coal~fired

gonular kiln - Table o, 3

Ad part III: The desizn of kilr ic identical with
the oil-=fired kiln of the zame size.
0il burners are replaced by mechanical
coal stokers.
Ad parts IV, Vs With rezard to the application of a
natural drier only coal for kiln firing
is consumed,




]

h) Veriant of 2 - 3 mill, bricks with coal-fired

anmuwlar kiln - Table No. 9

Ad perts I, IV, V: The plant can produce 2 - 3
nillions of bricks per year., The
epplied calculation is based on
3 millions of sSreen moulded bxicks
representing 2 675 000 fired bricks
in the final net output,

Ad pert I1I: The specification of machinery includes
in this case al=o e transport equipment
of raw material from the pit to the
plant,

Only the phase of body prepaeration and
moulding is fully mechanized, The drying
is carriec out on a flat, solld surface
with weter drainage, Thereforz no drier
equipment 1s listed in Yhe specification.

Ad part VI: The nanning table lncludes in this case

&l30 workers for clgy winning and
transport to the plant.
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SRICKIORES

32,000,000 *ricks per year (with oil-fired tunnel kiln)

!

Lz

ATTIVAL DRODUC. Zui CAPAZITY | 32,000.000
fired bhricks

II. TECINOLOGIC:L FZATURES |

IrI, SISCIFICATION OF [ACATERY |

nological sequence

I esns

Treseratiorn and mouldins shop

'-.-eL-COﬁpartment box feeder {

-

" Zelt cuenveyer incl, ‘ron particle
b

indicator
Bdge runner nill tor wet gsrinding
process
Plate-type nixer
~2Ton conveyer with closed pans
Fine roller =ill incl, 2 machines
for regrinding the rolls
Reversing belt conveyer
apron conveyer with closed pans
30ox feeder with rubber belt
Arron conveyer with closed pans
Tvo=snaft extrusion mixer
Vacuum auger machine with
2 mouthpieces
Automatic line providing
transport of moulded bricks
{rc- the brick cutter, setting
ol oricks on laths ané loadin,
onto column ¢ ora, - receiver on
th2 wet side of the u*ler; un-
1°"ulnu dried bricks {rom tie
colum svorage receiver on the
dry side ol the drier, seperating
dried bricks from laths, reloading !
oricis Zor furiier transport
aid letihs for recirculaticn.
Zlectric trensier table incl.
four=-column iruck
Selt conveyer
"% for four-colu
l l-gtaoe crucks
ack for electric transfer table
veel supaerting siructures and
at’orns
eel chutes end feed nhoppers
c»ail‘c laths 50x30x1,540 rm
as wrangport supports for
roulded bricks during drying

r3

4

‘L)'d LIt e
rn—'co H o

-air compartment type drier

1. inlet fans, exhaust fan ,
Tired hote=anir excranbe“s,
interconncetion and exhiaust piping,
steel atructure of drier sisages,
r1il irzcan in drier compartinenta,
dricr gates, irancport and hoisting
irucks of drier gates incl, rail
track, drawving rotomixers, drawm
rotomixzers, measuring end regule-
tion equipment, hot=-air supply
piping froa tunnel kiln to drier,

lLotes

3otn the drier comparitments proper
and the mixing compartments built
of brick masonry are usually
supplied by the buyer,

o
2]
{a

Y Y Y R o e e el o

1 get

1 set
1 set

1 set

44,800

Assortment:

Perforated bricks (209 of volume)

dinensions 240x115x72 ma

{ired bricx=2,.8 kg

Raw materials: Supgzosed clay of average
proper*ies absorbinb 20% ¢
of water of plasticlty and
losing 14% of dry substance

in firing process
Time capacities:

fumber of working days 300/year
Tunmber of working shiftis 2/day
zffective working time 7 hrs/shift

Operation time except
drier and kiln
Operation time ¢¥ drier
Operation time of kiln

4,200 nrs/year

7,200 hrs/year
8,400 nrs/year

I
i

I

Zuanel kiln

0il heated tunnel kx2n of the
gross output 93.000 t/year

The delivery consists of

steel accessories, machinery,
air handling equiprment,

kiln ironing and asuxiliary
equipnent, burner systen,
insulation and coats, measuring
and control system, electrical
installation, strucitural and
lining materials for tunnel

Kiln cars incl, lining materials

Rail transport

Electric cable-~type transfer table
Drewing clkein conve;‘er

Pressure chain-type conveyer
Hydraulic pusher

Cable-type pusier

Treckage of mechaniced rails

Kiln cer re sho

consiating of automatic dripping
hamer, compressor, work bauch,
swivel vice, truck concret: mirer,
hydraulic jacks, hend wine:,
viorator, pulley block

0il_system

Puz2l oil storage teank

of 125 cu.m volume
Two-{i.cer battery
Col®ecting setting tank
Muel cil service tenk
tiorizontal gear pur» in the
dlatribxtion gystex

, vistribution pipinu
, Auxiliary materials

Insulation of storage and
collecting setting tanks,

of oupply and circulating
piping

Energency generator

Power generator 200 kVA driven

. by oll engine
‘4 Set of basic piping and eqiipment

Ele:trical Installetion

Transiormer statlon containing two
outdoor three-phase oil-immersed

| transformers each of B0O kVai, one

|

—

switchgear, two cocpensating
owitchboards, one rmain LT switch-~
board and interconnections

Pcs
1

115

m AW D

1 set

weENn N

sets
set

set

net




Jable Lo. 2 - continuation
PROFTILES 07 3RICH PLAlTS

BAICAWOANS }Z.QOQ,QQO ricks ous aeal \h.L\- ¢ 0Rl-Jirel vWidi :i-ﬁ)

IV, TEC:ZIICAL CUOARACTERISTICS €2 JAJOR Uii’S 211, Continuation San
Moulding -lines Sox~type subcistrioution boards 0
. - . Control desks and columns foro 10
Capacity. gs,ooo,oog‘pcs/;ear machines ¢ rail transport
1334 pes/nour Tlecirical installations froa 1 ses
(green moulded bricks) disiribution boards %o motors
Driers Zlectricel installation of the 1 scet
—_— lproduction prezises
Gross throughput 35,000,000 pcs/yeax t . -
Working capacity 7,200 hrs/year | Runneld kiln
Drying cyd!e 48 hours :Euzbcr of instulled kilns i
Specific drying neat 0.945 id/kg | Kiln design Cil-Tired tunmel
consumption per kg 1 ilr
;; ‘lr?d products. o6 1 I?iriag temperature az; ex. 1000°%C
‘ el oil consumption 310,56 k;/hour ] Pired ware Serrorated bricks

2.236 t/.’y'C&I‘ 2»(—1.11)?1.. vy
1 bricg=2.6 kg
Vo RAJS LATERIALS AND ENERGY IKPUTS]ﬁ Gross output 33,25¢,C00 pcs/ye;:
c tion of 143,000 t/ 2,938 pes/year
m::z:?gilgﬁ ol raw ’ Jear Gross weight outpus 93,10C t/year
extracted condition

Kiln overall dimensions:

Consunption of fuel 5,700 t/year - lengta 143 n
oil - mex, building width 5.50
Installed electric 1,464 kW - max. building heisht 3,60 =

ow2r input .
P 3 Furnace dizensions:

Eleciric power 11,340 GJ/year - heizht above kiln car deck 1,93 o
consunption - width 3,60 =
Consumpiion of 29,800 cu.m/year - .
technological water ! El}gnzgi dinensions: 2.860 =
Consuaption of water 1,450 cu.n/year - width 3.60 =
for social G lum> of st 2 o
conveniences ross volun? of storage X 5,94 cul.xm
Piring process:
_g;;_ggggggj Pirinb cycle 40 nours
Nudber of burmt kiln cars/year 10,0673
Production workers /nowr 1,270
. Shifts 15t 2nd 3rd  4th Required nuzmber of kiln cars 521. in tunnel kile
putis 52 S.&?F-Jj Jor
Preparation shop 2 2 - - 10 ii giﬁzs
Moulding sho 6 5
: - - 3urmers . cil-2ire
handling of g&ths celling :ounted
Drying incl., heat 2 2 2 2 buzmers
exchangers Power and fuel consumption: !
Piring 2+2 2 2 2 Specific heat conswiption 1;404 ol
ilandling of products 6 6 - - per kg of fired products
Transport of dried 4 4 - - Calorific value of fuel oil 3%.35 Ldfkg
picces and produgts 7uel oil consumption 412,36 x;/hour
Kiln car repair shop 2 - - - 3,464 t/year
0il sydten 1 1 - - Installed electric power input 1£0 k7
27 23 4 4 Electiric power consumption 135 kM/hour
In the total of %8 workers only direct pro-
duction workers are included. The number of
maintonance workers (electricians, fitters)
should be determined withmgard to their
qualification in respective countiries, .

VII, SUPPLIENT |

Required area for 10,000 sqe.m
production=peaiges

Informative price of 3, 552 000 Us g~
macninery free

Suropean ports

- 4',-./ M.




bricks per year (wiin 2 oil-Iired ennular xilns)

CIl, TOCITIOIOGICAI:

e - Ay

3TNIIUTIIIILT QR

Wl Faa e mtdan

- 1. tecmmolosiced scguence

Tlate-troe =ixer

2 belt conveyer
ler mill Jor fine grinding
L. 2 machines Jor
resrincing the rolis

LETIL Clnveyer

witn raloer (eli

onveyer
JiTzarmiin structures and platiorms

r» with 3
e mouthpieces

roller hed

Jirsulction chein-iype cutter
Irercler tacle
automavic sevting oachine

iooler el

L.InS 3%o0n,e Iveelver

;eonverer 5.7 released
- —~...s JOr recirculation

Leat conveycer Jor furiaer
LranspoLt dry pleces to
loci point for «ilns

.ctaliic latns

A)Ual 540 e}

y
€
L]

=

[ ]

-t

T S S S

[

se”
set
set

[ I A W

§-t

[

fo

33,0600

issoriment:

4]
o4

Rew materiais:

T and
0Z ary udstance
Time cspacities:
ver or 3GC/year
ber of 2/éay
Zifective T ars/siilt
Jperation f 4,200 n:s/year
c¢rier and
Czeration 7,200 nrs/year
Operation 8,400 nrs/year
= ’ y

(deat d oy oil-fired excharjers end kiln
cte neat)

Pes

Ciwaders proper . Oixing chember
ere consi.ucted of "rick masonry end
cdelivered In most cases locally. The
¢ricr macninery inclucdes inlet and
ciiaust Ions, note-zir exchengers,
interconneciing and exheust siping,
steel siructures o crier sizges,

ails in chamudbers, suspended Insulated
cates o cazmuers, tTucks Jor noisting
jates, Qrawing rotcmixers, dratxn rsto-
nixers, mces ur-n; ond control eguipment,
insuletion ol zigini,

I-anssk

ip »oint

sine=driven hini-i.7t trucs 4
Cdyéravlic Joxii incl. accecsories 4

Snnulsy 2iln oiil-i red

woving Jire top=fired barrel axch
wiln th olocl cpox coing, production 2

capacity 16,000,C0. oricis/yeer

elivery *
nocersaxy 56, fans, suction
CXALULY DI ¢ 3¢us oI

mobile burners, complete oil pipir

svation, measuring .ns~ru¢cn.d,

insuleting noterlels and stee

sliding gotca.

suctlion and dellversy pipings <o 2 gets

draw o) ot air Ifrom thne kilnm
Yo the dri
Jor the con‘t“uc‘*:n 0 %the iln
builJ*nU nateriale will be nceds
to ue celivered by thc Suyer: Iired
ricKs, cement, 1L. e, and, TuasTy
stone, s-'m timber, reinforci:i.-
barsz, siructural cteel eleien-..,

ey
«
H

~
a

Relrnctory matericls are included
in seiler g delivery.

Ci)l_avziem

Fuel oil storape tank

Gear pwana for oil pumping
Two=rilter satiery
Collccuiny cetiling tank
bistrioution pipir; 1 set
Auxiliary materials 1 set
ingulation 1 set

o\

Bey
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Semelnid IO, 00, cd IRl nim poaTn sl L sllells LU
L - ~ - .. . - - - - ' .- - - - - .- - -
ab @ - RV o PR P - - e P e e e . PP
|
L T
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Cezecity JL0 1, L8 nes/reer

3,343 a3s/nour
i \ STeern 1o RORH:

P -
i
)
. a s s et —STLT
i Ol lDSlGaiCu
| .-
: — g e,
L ey m A emarryen
eI 5. LAT0U DR

"'l.. -

: Char;ing capacity
: : capacity

uryin- cycle
ipeciiic drying hreat
consumption per X
of Tircl products -
. Puel oil consumption 258,01 kKG/hour R
1,856z t/ycex Vs s R

0il-fired ennuler kiln E

N
N
'

Yuzber of instslled ki.ns
Puritier data refer o0

one kiln only. - -
Kiln design - - ~
Z
fired ware . . -
t

lO,pju,OCu ncs/ye
2f,luo t/year R e .
.54 t/acur

22

4,0 =
Crnamber volume LS Cliem
Kiln volume 14050 cu,n

Sl To,l

20 T, T

l Char;e leues: e - !
I : a chLamder el %y DCS ~22L-2s e
. ! S uiln 21 343 nes
o2 dunsity of 5562 «.;/cuern of . area oL LroLusiion P
caexrse saviing I
process: S amIioimoiilve price S
rever Ate {me iinmerse froa Lurunes.

< days P peats

wimmings

PRV S PR RpTA
I

Jar v~
g gete

PRteSd 2. At IS .y 20! o IR

;".__.__-.__ —— e e —
| Gr23s oviput T, 764,000 neafyear
203,572 Y/year
Poopeclii. o0t coagsumpivion l.lhZ wo/un
Csuel sl comi wiption 211,20 ki/..our
i 1,774 t/yee:
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SRICHIUUTD L0, l00,000 Sriclis zer rezT Witk oll-fird gcrmuler Uiln
v
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- - R T R R T T DT R e |

voluza)

Juzrezed ¢lor o a
; srozeriies aizorlic
o } ol vnier of Elg::ic
Ies ; L83In; im0l &Y 3
. | in Jiring pTocess
L ;
1
- !
_ . . L f : 3GG/rear
Jom nill Jor wet srinmding A Z/éer

Iloise¥yoe niex

(=]

ill Zfor fine

[ 2
zcihinesz for regrinding

i
4
©
[2d
4]
)
}.,-l

1
200 rxrs/yeax
4CC nhrs/year

b
(48
[
pot
<t
(2]
)
Tt
o
o
a
L4}
.

[}

) ) °es
Sy 9il~lired excharger
1 waste neat)

g 1

[

.

Toicn T2lt conveyer

b

Hos-air chemiar ér

Jupzorting struciures and pletfor=s 1 sel s . . s
v - | Cnamvers projer incl. mixir chomber
> Chutes gnc loppers i zev are qo:;zruc?eé irom bricx TeconTy
A lise mazerials 1 obs pand celivered in ro:-: cases lccelly,.
Zha2 drier macihiinery includes izmlax
f end oxhaust ~ans, Lot-alr excrhanger,
iInterconnecting and cxiaust 3ining,
. d{s:ggl s cture wrler ssages,
¥reils 1 e spended Insuia-
Rl 3 =5, truci Jor

“ing end crowm

4

[T

1=

5
b et
noint
- .
tZigine-driven Pl 2
L aczescories

Sydreulic Touin gitl wscessories 3

1=

[

[

o
'
-

.leces 2
.. Ly s device o107 ol the xil
fr Tos tTerone_ 3 : TLoVAAln 2S¢ nead c0 e
LR e M vaten Py v - - TS ew e s
M Jin rlics,

) st ars ne, sawn
- - raceiver z §

'E_ ve
: teriale are uzuall
! - 3 cller z Gelivery.
15, [P SST IS WA o
! Jor oil sumping K
: LLery i
: tiin: “ank 1
i sinliv; Ll s
| ter.als 1 oses
l_‘ terinl . Ged




DLUIE wVe 4 = cOontinuuiion
EAVE SO S SR Ut
10,000,V BL LTS Do Towes Wit ollenln I Y]
! -~ . - - - - - - ~oe - -
: <,
; 5,0 f/;;§f>
. L, Wi
l:rier
) Gross Ihroughput 1%,220,0C0 pes/roax I,I00 3T/
(creen dried bricixs) Cm
. N SRV S Y
Crarzing capacity 75,000 cce
P vorking cepecity 7,200 rrs/year - A
VI cel L
; Drying cycle 4¢ nours
: Specific drying neat 1,230 LI/xg '
‘ consunption per kg ’
! of fired products r
. Fuel oil cgnsumption 129.30 ko/zour ! Irad.ztion TS
i 931 t/year l
i Oil-"ired uiar ?.1;:13 s ol Bl o
b kiln: | )
o | Precaration shop 2 - . - -
Kiln design Loving Iire b
top-Tired Ddarrel o 3 - - -
erch kKiln
Pircd ware Perforaied tricks : 1 N z l
240x115x72 mn
1 orick=2.8 xg 2+2 - 2 2
Gross output 10,638,000 pcs/yeaxr . ~roducis 4 - - -
Gross weight output 29,787 t/year | or: o7 €ry nieces .
3.54 t/hour 3 - - -
. Kiln dimensions: ) 2 - - -
; liumoer of chembersa 22 ;
Wiidta of channel 4,0 = 1 : z Z

Chamver volume

Kiln volume
Char;e values:

Char;e of chenver
CAarU of xiln
averg e density
ol cnarge

Firin,; process:
Fire reversin; rate

in;;
worxi
xiln

irge
3urner
Luians» of hurners

Tho R
fuel oo

nower CcCoOng.

Spucifis heat
co..x~ ntion

®uel 011 calorilic
velue
ruel soncumption

Inntnlics electric
novwer input
Zlecirie nower

concumption per
nous

43 cu.m
1,056 cu.-

%,984 pnes
219,646 pe3
562 ki /cuen

ol seiting

éayc hc&

50 turninafyes.:

4 tranzsportable
durner zcis
L2 uurners/set

mpiicn:
1.172 Li/x:

S35 Ll KD
105.50 k. -/nour,:>7

48

" ormative price oo

el

Lery

f:qe

Lurojean

Prowuciion
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Tobhls Lo 3 ZACTIL0S 0F SUI0H DLANTS

mmmmemsmtty 2 am

~ N 3 &3 3 T e T T
ZRICSITICRIE 5,808, .88 il-fired exmulax LIln)

aricis per year (viin

2ol 5,000, C00 22, TEZTIOLOSIZLL 2
Tirel bricus ;
assorizar” Perisorated bricks (207, ov voluze) |

' 3 - P
s2ze ; dimernsions 25Ux115x72 ==
: : . orick = 8 =5
- i- zzs osicel segquence : 1 bzrie 2.8 3
: . = . ~aed el 6F averas
! Zzoamaiior shop S¢s  Raw Saterials: cg@ed cley ¢l average
i irties avsorving 20Cis
! Teeder 1 _ -
: . : vaser of slasticity en
P IoLT comveyes z 1

1455 of éry substance

B los
- in firing process
1
1 Tize capacitirs:
1l lamver of working days 300/year
‘ 1 lumber of working saifts 1/dey

1 Zifective working time 7 nours/shift
1 Operation time except -
set drier and il:m 2,100 hrs/year

1 set Operation tim kilrn 8,4C0 nrs/year

L 3
1 set
snnular xiln oileS: Des

1 Vioving Zire top-iir:d barrel i

ereh xiin of ﬁ*oduc ion cegacity
5,006,000 oaricxs/year

-
-

Tae delivery of machinery includes

[RS IS T o o

. ' all neccessary Jittinzs, fans, suction
lozcer . - cem
. , end exhiaust D7ying, 4 scis ol moodile
4ransloeder

urn complete cil zumping station,

patci

s

insulaving material.

Steerin; cexr o 1
Jor xiln char;in¢

; : ] o

! ! Steoring platform czr on iyre:z 1

‘ { For the consiructizn of Tne Ziln
z  ouilding meterials will be neeced
. 2o ue delivered by zhe buyer: Tirzed
- ;L:_v;:, cement, lime, cand, quexry
~s madge ol 1 set ston2, sovm timbver, reinlorcing;
tiong and rlates ’bars, siructural stoel elementc,
inuis fearriers ol 24900 " Relract “y ateriels are included
OxGOzljku ) cin geile delivery.

wiective neviting of trollil
Lerzals Jor di.el §.eG3
. fastenin; g onohering

Jalvenized cogrijeied
:alva iied tinsniza s Guect
wosuea latna are ucually
.ocally.

+

Juyer s

Gdgelivery.

Suel oil storagse toak
Jear punna for oil -unpiuy,
tro=I1lier Lattery

Colliec
Distrioution piping

ving zetting senk

suxiliary materials
" Insuleion

1ok

fun

[ N T

[
[
ct ot <F

14]

[ 4]
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P IV, 250IZIZoAL CILVA
S louldéin< $hap o
i Capacivy

atuzrel cxiex

Gross througnput

Qil-Tirec ennuler kiln

rKiln design
FPired ware

Gross output

-
Gross ouiput by
weight

Xiln dimensions:

Miusber of chambers

widta of channel

Chzmber volunme

riln volume

Cnarze values:

Cherse ol ciamber

Crarge o xiln

iveregse density of cherge

Piring proccess:
o

ire reversin; rate

Lwhoer ol worgin days
Lunber ol worxing nours
Lumper ol siln suxnings

el oanid power consuTpiion:

Specidie noat consunmpiion
Celoxrilic wvalue of

funl oil

ul. conswaption

Ingtelled clectiric
power inpul

Sleciric power
conaumpyion ner aour

Loving Tire
top-Tired borrel
rein kiln
Derlorated oricks
2:0:212x72 ===

1 brick = 2,86 &5

5,325,000 ;cs/year‘

63> pcs/aour
14,80C </yeex
1,470 /20>

1.
3o2 1
3¢ cu.m

532 cu.z

8, ¢30 -¢s
125,00C pe:z
698 z3/Cuen
¢.J sevting

WeCE
cays/yeex
£,+0C Lowrz/yeer
5CG turnir cfyear

L o Troacsacruiile
r WTAnGCTLLLe
js
seLs

1z

swraern/set

Ty tad
S0V .-u/:.‘:
20650 i/noux

I P %
t/raar

fpale

24

1T <l

Lo mminteonence w

< caver Jor ool SuL.m/es
T e TS s .
Lot oIn R L
i1 - - -
o] - - -
! T+2 Z 2 2
{ Praducts encdling &
rradu mencéling
.
1
22 z 2 o
| -
P In the toigl ¢l

svocustion w
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Suaber of Installed driers 2
. 0SS taroughput 22,4551,90 90 ;:;¢= 154 e ey
nrieus/year
Charging cepacity 150,G0G wcs 3,593 /iy
vorking capacity 7,200 nrs/ryear
e mia
Dl'yim c:/cle 46 0urs i, gwaw Clhe
Specific drying heeat 3 0TH ous e
consuaption per kj of L.237 Lo/ks S3ViD Cheny e~
fired producis
Puel o0il consumption 260 kg/nour
1,872 t/year
I “aemd ca= " aam AP
Coal=Tired ennular kiln | SRS JOTeXS
llumber ol installed xilns 2 o B pei e .
Shilss P Srd STi Ly

Further data refer to one

kiln only. z 4 - -
Kiln desipn loving Tire
top~{irel bdozTel 3 : - -
arch ziln wiia
block cluwrging - q - -
fired ware Perforasted bricis i - - -
010':115772.... S —— wTe =< - -
1 brick = 2,3 z2 Dendlin of producis M 4 - -
.
Gross »utput P 10,638,000 pes/yeer l:re:spor- o7 éried
1,266 pes/hour pieces znd nrodunts M < - -
Gross weizhnt output 26,786 tons/yeaxr ¢l 3wsten i - - -
3.54 tons/nour
na<a b s - <
{ilrn dimensions: -0ve- -z = .
sunmoer of chambers 22
Width o2 channel 4,0 m
Chamber volune 4E CUllle
G Xiln volume 1,056 cu.ze
Charze velues:
Charge of o cheamber €,984 oncs
Charge of kiln 219,645 nes
Averaye density of caexge 582 Ab/cu.n.

Ead - e
0L SCVwiNg

Tring process:

Fire reversing rate 158 acurs Sroztive price of

Lamt of working days 350 days/year noslimery Jree Lurojnecn

Lumder of kiln turnings 5C turnings/ear zoric PR TvIe IR ol 4
Surners 54 coal stokers

Fuel and power consuaption: :
Specific ncat conmunption 1.33, O f

Caloriric value of coel -3.,; ok
Cocl consunpiion 2G5445 kp/nour

o 2,507 +/yeer
inztalled electric .

ins al_ electri 48 K

power input

Zlectric power conswapiion
per rouxr 34 Xin

N

Gwomnrr o selected date
Lor D0% v.aC KIiNs:

Gross outputs 21,275,000 pes/yeoar
5%,572 t/ycar
Coal consumption 596,90 k;/houxr

5,014 t/year
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Prcopration sion

Jox Teeder

3elt coxnveyer

Zdre =ill Zfor wet grinding
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Box feeder
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Transport teble
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G

Tor dried briciss
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I S o
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Ccrl-rizcd crmular xiln

wiln cezign

. iled ware

Lao.l Tie value of coal

Zanl consuwmaiion

conzimption por nour

Capacity 11,220,070 pes/year {green omoulded

bricks)
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sreen driec
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- - - <> -~ Y. - - -
in the total of IJ workers only
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Preparstion siop 2 - - -
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Derloritac of volume)

~ssortment:
éizensions

2aw naterials: Suprosed clegy ol average
pro-ariies absorbing 200
of water ol plasticity and
losing 147 of érr substance
ir Ziring process

Time capacities:

lumber of workiIng days 300/year
1/cey
7 aours/shift

Lumber of workiIng sairts
ZfTective working time
Cneration time except
drier and kil

+ LI

K

2,100 nrs/yeaxr
3,400 nrsfyear
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Capacity

Hatural drier

Grosz ithnroughput

Cogl~-Tired annular ki

Kiln design

Fired ware

Gross output

Gross output oy
welght:

riln dimensions:

wwnber ¢ chanbers
Yidth of chennel
Chanber volune
Xiln volume

Cnarge wvelues:

' Chierge of chanber

of kiln
cengity ol

-

iring; procesa:

Fire reversing rate

worxivg days
working hours
kiln turnings

Tuel and power i
consumniion:

Specific noat
consunip-ion

Celoritic value
ol coal

of coal
cicesric
<

Congumption
Ingtaelled

Jower 1apu

Zlccuric power
consuwmpiion per hour

loving Tire
top-Tired dearrel
arch kiln

Perforatec bricxs
230x115x72 ==
1 orici = 2.3 &3

320,000 pes/yeaT
3 pes/rour

L00 t/yecar
70 t/hour

7

.

058 zi/cu.t of
~ Ty e
seteing

daysfyecr
8,400 ~ourc/year
5C turnings/year

Irescreiion snop z - - -
owlalng shoD PR - - -
Tasin ) - - -

T+Z 2 Z

‘prodults =
-, . .
Jo - - z
n Total of 2 weorikers.oonly ircls
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atzsorbing 200
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C.LITulnilitnz moler e this cmtunms J»O.l-Sxxz
oS .7 ~rIuuzezion) | 2.8 =23
: { oo meterials
|
i
|
i

L]
b “¢“s.-c-ty ané
-l " = c*" culctonce
. Scs = Iixing zroces
. - weime capocliles:
I 1 Iwmder of working deys 25C/yenxr
. . /Scesonal operczion - !
DIIDATRIIEN AnC moMYoiny epprox, ¢ montils per yeax/ '

Ser of worlikin; shifi 1/¢zy
Zlifcctive workisg ia/shis
Onerciion t_n- cxeep - . -
irier and miln s 1,500 hrs/yeax
ivel, mechine for Operetion tize of kiln €,636 hrs/year
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ACTERTSTICS 0F JAJ0n ""’“SJ

Mot o

PO 1} b

4
o O
L

Capacity 3,0C0,000 pes/yeer

creern roulded bricks)
2,000 ves/hour

Y
(23]

143

ot b

Conl~Tired arnular Liln

Kiln cdesign ioving fire top-fired
barrel arch kiln ‘ f

1 Pired were 3ricks
240x115x72 ma b
1 bridz = 3.4 kg . ‘
|
i
f
§

Gross ouiput

2,544,000 pes/year
72,0C0 briciks/weex
Cn 5 Gross outpud by weichat 6,870 t/year
N LA

Te na2eded 'n dimensions:
Jer o chombers b
J1dtn of channel 2,0 :
nc;;;t in the vauls 2.5 =

centxrzl line *2 =

o. 1 cromber 5.2 o ’ \
|
I

Lt

Cacider volun 23.6 cu.m
I L

wiln volume 300 cuL.m

Fusl conzwmphlion:
. - specitic heed consuintion L4 IJ/{* of fired
. producis

- N Calorilic value af 2dal 15,747 Zo/ks |
Jocl comswnption 227048 kp/rour !
1oz Fo. o oxh &35 t/ycar 1
LU rnegr TrevTol ; |
e - - - i
‘lon ol % 25,000 t/ycex ‘
- - _ - cied cowuit N "
; ol ccal 8.6 t/year .
- - - - ¢leetie  ued 150 v

126 Cofyeex
oG cu,mfycer

]

]

1
P'.’\

sooLion of water for $50 cu.mfyeer
~ conveniencer

[ I |
113

BT RN

(B S U |

3,000 sq.a

182,000 US ¥




IV, THE PROCRESS OF ESTABLISHMENT OF A BRICK PLANT

The technological equipment of which various
variants nave been described in the preceding chapter
is only one production factor, It forms together with
engineering works, raw and auxiliary materials, emnergies,
labour and menaging staff the physical substance of
@ a brick plant, The preparation of the cstablishment

~ of a plant is an exacting process consisting of mamy

activities playmed within the franmework of & project,

Sucecessive of ect

Ao Activities aiming at decision-meking

= Geolozicel research

= Preliminary testing of raw materials

~ Pre-feasibility study

- Laboratory testing of iaw materials

= Pllot plant testing of raw materials
‘ ~ Elaboration orf technolozy

- Peasibility study

Bs Project engineering

- Engineering decign end preparation of books
of tender for equipment

~ Evaluation of temders for equipment

- Preparation of books of tender for civil
engineering works

- Bvaluation of tenders from civil engineering
contractors

~ Co-ordination of construction, equipment delivery,

erection and supervision




In most cases there will be no axtensive prospecting
for clay nocesserye Therv exe visklc end time sgving ways
how to £ind clays for brick-taking.

The investigation chould stert with a vigit 4o
the Gonlosical Swrvey of the reapoctive ocountry, Theare
would be fow veports in the libtrary dealing with clays
but there may e more reports on proepecting for ocoal,
odl, metals, etce Those reports often contaln hints
to clays in the upper layers of the overtauxicen. The pits
axpicited by the existing handicratt brrick producers
are also a procdiain: gulde to clay depoaits. Contrectors
of road diilding are sure to possecs informatiom on
clay cocurences as well,

The gsolocist looking for clay suitadle for
brick smmfacstre should d%e assisted by a Wrick plant
tecimologzist. The idantificetion of aise of deposit,
calculatinn nf xeswwas, hiclowes of overbuxmden, taking
of representative samples and moposal of the mining
method sbhaild be their Job.

Zhe extent of the tekin; of casples depends on
the purpose for which thoy are needed (prelindnary,
labosutozy, pilot plant tests) and on the required
quantity of oclay in the deposit, Drillins sinkiyy; shafts
into the grvund and taking sesples from clay out xops are
the applied iZsthods. If 1he homogmity of the deposit

_




has not been sufficiently investigated in the initial

phases an adequately intemsive drilling should be
repeated before opening the pit.

Ccnclugions

The samples taken successively in particular phases
are delivered to a testing institvie for preliminary,
lnvoratory and pilot plant tests.

The objective of the preliminary tests is the
identif{cation of the tested raw material by ascexrtaining
its basic properties. The preliminary tests should provide
for the basic information regarding the application in
a certain product. They are carried out in the following
sequences
= Description of semples
~ Experimental firing and essessment of fired corpuscles
- Preparation of lsboratory briquettes
-~ Deternination of water of plasticity
- Drying shrinkage
- Piringz shrinksge at three firing temperatures
= Vater absorption
- Bending strength
- Agsessment of colour and appearance of fired

laboratory briquettes
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Conclusion:
AN
If the preliminary tests are positive, a prel:ln:l.nary
technology may be drafited within and for %he purpose
of a pre-feasibility study.

Pre-feasibilitv study

The pre-feasibility study comprises the investigation
of raw materials as per preliminary tests, the market {
possibilities and a draft of the establishment of a bxrick ‘
plant inclusive of its location with estimates of capital
requirements, investment costs, production programme, sales
and revenues, production costs and profitability.

The pre-feasibility study should say, in this early
stage, before further steps are made and further costs
incurred, whether *he venture is economically viable,

Conclusions

If the result of the pre-feasibility study is
positive laboratory and pilot plakt tests may follow,.

Pirst of ell the preliminary tests are repeated on
a larger amount of samples representing the patterm of
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!

homogenity of the deposit., Technological tests are extended
by drying semsitivity (by Biget), extrusion test, bulk
dengity, cold crushing and bending s'rength tests. Ffurtiner

important laboratory tests are sieve grading, chemical analysis,
i{-ray analysis or thermal analysis,
m&m: See next paragraph

ot t

Pilot plant tesis are selected laboratory tests
applied on raw materials, semiproducts and fired bricks
nsrufactured on industrial scale, They reflect harder
conditions of the industrial brick mamufacturing process
in conmparison to laboratory conditions, The results of
pilot plant tesis should be in compliance with respective
national standards,

Conclugions

If laboratory and pilot piant tezts are positive
the definite teclmology of brick mamufacture can be
elaborated.

Elaboration of tecimolosy

Based on the laboratory ead pilot plant tests and
with regard to the outlined production programme as
estimated in the pre-feasibility study, the production
technology is devised, Operations &nd outputs in particular




phases are described so as to give a sufficient back-ground
for choosin; suitable machinery, If the brick plant
includes the clay pit as well the mining techmology is

to be elaborated.

Cone ]

The technology is completed for its application
in further steps of the project,

Peasgib

The structures of a pre-fiasibility study and
a feasibility study are identical, However, the back-
ground is more precise andl @ora detailed in the latter
case, While the pre-feasibility study was based on
preliminary tests of raw materials and estimates of
market and economic data the feasibility study takes
into account the results of laboratory and pilot plant
tests and the devised technology. It comprises a deep
market research with verified prices, instead of estimates
of inmestment costs price lists and offers from producers
of equipment and I{rom contractors of civil engineering
work are at hand., Also production costs are corrected
on the besis of the definite teclmology.

The results of the feasibility study are expressed
in terms of profitability, internal rate of return of
equity, break-even point of sales and costs related to
production volume and further economic parameters as
requested by the entregpreneur, the bank or the govermment




authorities.
The feasibility study is conducted by an
industrial economist and a market expert.

Conclugion:

If the resultsof the feasibility study are
accepted the implementation of the project may be
staxted,

On the basis of the feagi'ility report the over-all
desizgn of equipment and the books of tender are prepared,
The latter serve as a background information for the
tenders of equipment suppliers, The objective of this
procedure is to receive comparative offers which can be
easily evaluated., The over-all engineering design as
well as detalled designs in further steges should ba
elaborated by a designer experienced in brick manmufactu-
ring equipment,

Conclugions

The books of tender are sent out tc potentiel
suppliers of equipment,
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B O or

The received tenders sre compared and evaluated.
Technical characteristics of equipment, completeness,
required over-all dimensions of production premises,
delivery period, price, supplier s credit and suarantees
are taken into account. The most sultable tender 1is
selected and the supplier contacted for the parpose
of concluding a contract. The contents of a model

® contract for delivery of equipment erc enclosed. (Sec

Appendix Noe 1)

An entfrepreneur unexperienced in brick manufecture
should prefer contracting the delivery and erection
of the whole production equipment with juaranteea output
(as per comtewmct) and quality cf products. Still more
secure is a turn-key contract comprising the delivery
and erection of equipment as well as the construction
of civil engineering works.

The preparation of books of tender for equipment
as well as the evaiuation of tenders should be
entrusted to an expert in brick manufacturing equipment

. and technologye.

Sonclusions

After the conclusion of the contract (or concurrently)
books of tender Zor civil engineering works may be

prepared.
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Pre tion of books of ey for enzines >

First a detailed lay-out of manufacturing equipment
ahould be elaborated by the client (if not contracted to be
delivered by the supplier of ccuipnent) wkere not only
the foundations of nechines but glso participation of civil
ensineering contrectors in the construction of production
equipmtent it epecified (cege Lrickwork of driers and kilns),
A specimen of bdllls of quantivies for such a purpose
is enclosed (See Appendix Ilge 2)eo The above background in-
formmation should be included in the books »f tender for
civil engineerirg works, They saoulé include required
types and parameters o7 produciion premises, adainistrative
buildinzs and othecr civil engineering works such as
power, water and sewergge lines, roads, lencing, etc.

Conclusions

Booxs of tender for civil engineeriiy; are sent out
to potential conixcioras.

Eyaluation of the tepders for civil enamin cexing work,

The received tenders arc compered sl evaluated
and the most sultable one is accepteds It 15 the matter
of the contract wiether the detailed designs and ley-outs
will be elaborated by tiae cleni, tic coniractor or
an architect. AZter the conclusion of the contm ct
prelininary measures are iakon for meeting local regu-
lations aud ensuring a smooth start-up of reallzation,
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The preparation of the books of temders for civil
engineering works and the evaluation of tenders is an
assigmment of a team of speclalists in various professions,

Saonglusion:

After evaluation of the most sultabie tender
a contract is concluded between the entrepreneur and
the building contractor.,

For the purpose of organizing the pre-investment and
iavestment activities the entrepreneur should establish
an independent group consisting.etf least of a managing
direcior, secretary and cashier-bookkeeper.The counterpart
engineer, mamufacturing foreman, clay pit foreman, chief
of quality control and tests, draughtsman and warehouse
clerk should be assigined since the start-up of construction.
This staff may beccme a permanent one after the
completion of the brick plant construction.

A master chaxrt is prepared indicating the schmdule
of constructlion, equipment delivery and aection as well
as trial runs as stipulated in the contract. The super-
vision is organized and the deadlines of contracted
obligations are to be regularly checked,

Copclugion;
After the successful completion of this phase the
start-up and manmufacture commissioning follows.




- 48 =

Supervis 2 CO cti

The objective of the supervision of civil engineering
construction is to check the process of construction of
buildings and installation of power, water and sewerage
lines.

The supervision of marmfacturing equipment includes
deliveries of equipmeat, erection and connection,

The construction of civil engineering works is mostly
superviged by speclalists in various trades who partici-
pated in the evaluation of the tender, The manmufecturing
oquipment and itseaection is supervised by the counter-
part engineer or by an invited expert,

Supexvigion of gtart-up and comnissioning

In compliance with the gnarantees stipulated in the
contract functional tests of pariicular machires are
performed by a representative of the equ.pment supplier
and under the supeivision of ‘he counterpart engineer.
If the tests are satisfactory the whole plant is
comuissioned and its guaranteed output as well as
performances of particular sections are tested. As
a rule also the quality of products is guarantaed and
checked, The testing results are sumarized in take-over
protocols and signed by both parties,




Use of the presented publication

An entrepreneur considering to establish a brick
plant may be well experienced in brick mamufacture and
will probably lkmow how to proceed with the establishment
of a new brick plant, He will probably read with interest
the Profiles of Brick Plants and compare the referred
data with hig owng He msy be also interested in socme of
the described plants and require the infoxmation from
the sellers.

To an entrepremeur who is not yet familiar with this
line of manufacture this booklet should be more useful,
He will follow the sequence of activities in Chapter No. IV
and invite consultamts accordingly. If he is not sure
about the extent of demand for bricks and if there 1is
nc previous information evailable about the quality of the
clsy deposit to be exploited he will satisfy himself hy
ordering preliminary tests of raw materials, the review
of which he finds in the same chapter, along with the
elaboraticn of a pre-feasibility study to obtain the
primary technical #nd economical orientation. In this
phase the Chaptexr loa, I1 and III should be of a
congiderable use,giving the information on technologies,
technological equipment, consump’ion of raw materials,
fuels, water, labour requirements and informative prices
of equipmant delivery. The indicatsd exten’. of the
required pxoduction area is a basis for a preliminary
price estimate of tine production premises., If the size
of none of the referxred brick plants compares with the
size of brickworks considered by the entreprensur, €t -
required data may be calculated by extrapolation. In case
the mechanisation of the plant is to be subsiituted partly
by manual labour the date must bde recaiculated acocordingly




and equipment sellers contacted if need be.

If the conclusions of the pre=feasibility study show
good prospects the laboiatory and pilot plant tests referred
+0 in Chapter No. IV should follow. The next step then
is the feasibility study which sgain nay apply some
data and technologies from the Chapter Nos. II aund III,

If a previous infommation on quality of the deposit
is avaiisble and the scope o demand for brick products
is warranted, the pre-feasibility study msy be ommitted.
The labcratory and pilot plant tests are made successively
and the feasibility study follows.

In the further phases of the project dealing with
project engineering the booklet will not only be a guide.
Its technologies and parsmeters may be applied in the
preparation of books of tender for equipment and the
Contents of a model contract for a brick plant equipment
may serve for checking the completeness of a contract.
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dppeandix Ho. 1

Contente of a model contract for a brick plant equipment

Section 1 Introductory provision

Section Il Object of contrsact

Jgotion III Purchase price

Section IV Transport inaurance

Section V Delivery terms

Section VI Technical and quality conditions
of the delivery

Section VII Packiag and marking

Section VIII Shipping instructions

Section IX Advice

Section X Inspaction of quality

Section XI Guarantees and take-over protocols

Section XII Delivery terms and transfer of risks

Section XIII Payment conditions

Section XIV Force majecure

Section XV Consequences of delayed fulrfilment
of sellers obligations

Section XVI Consequences of delayed fulfilment
of buyers obligations

Section XVII Erxection of equipment

Section XVIII Service

Section XIX Patent rights

Section XX Arbitration

Section XX1 General provisioas

Enclosure 1 Technical specification of dslivery

Appendix 1 Electrical Gonditions and Requirements

Appendix 2 Conditions and Requirements for Dust

Appendix 3

and Koise
Tendex




Ouarantee on the part of the seller
Guarantee on the part of the buyer

cal documentation to be
vered by seller

Tecknical documentation to be
delivered by the buyer

Conditions for works conductéd
on site




Appendix No. 2

.

List of wuilding matexials for bLirick plent kilns
(usually delivered locally Ly buyers)

Item Material Unit Required quamtities for annular kilns produocing
per year
30 mille byicks 5 mdll, brioks _ 2-3 mille byloks
i | 8011d bricks " pes
oom ssive strengih p 617,000 373,000 320,000
| 250/120/65 mm
|2 |Two-cavity wrickso
: g ssive atrength poe 21,000 13,000 -
i
3 290/14D/65 mn
3 Portland cememnt 325 t 193 63 60
L 4 aked lime % .41 31 28
5 River sand Cuen 368 213 24
16 |Gravel sand cuemn | 380 251 210
T |Jueary stone for cuem 180 110 105
8 sundoonnkor d:hout ouem 890 392 250 ;
9 lAuxiliary sawn timber cu.n 11 6 - |
10 Reinforoing bars t 2.5 1 -
11 Structural steel t 5 3 3
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