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I. INTRODUCTION

While the Profiles of Manufacturing Establishments, 
volumes I - III, published by UNIDO are concerned pre­
dominantly with economical parameters of industrial plants 
having been in operation for some years inclusive of 
brick plant8;and the Brickmaking Plant - Industry Profile, 
published by UNIDO within the Development and Transfer 
of Technology Series ¿¡s dealing with the technology of 
brickmaking 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 
mechanization and technical parameters of the brick plants 
and advise Him on how to proceed with the preparation of 
such a project*

EnalpmAtory Notes

Informative prices of machinery refer to quotations 
in November 1979*
References to tons are in metric tons*



II, BRIEF TECHNOLOGIES OF BRICK PLANTS DESCRIBED 
IN THE PROFILES

Technologies of brick manufacture in general

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 
technologies may ce sunmarized as follows:

Body preparation - wet preparation process
- dry preparation process

- soft mud extrusion process
- stiff mud extrusion pro cans
- semi-dry pressing
- soft mud making process
- vibration-compaction process

- artificial drying
- natural drying

- continuous firing process
- intermittent firing process

Shaping

Drying

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

Yearly output 
of a brick plant Type of kiln

32 mill» bricks 
20 mill» bricks 
10 mill» bricks 
5 mill» bricks

Tunnel kiln oil-fired 
Annular kiln oil-fired 
Anrular kiln oil-fired 
Annular kiln oil-fired

20 mill» bricks 
10 mill» bricks 
5 mill» bricks 

2-3 mill» bricks

Annular kiln coal-fired 
Annular kiln coal-fixid 
Annular kiln coal-fired 
Annular kiln coal-fired

All the described brick plants use the 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 
all the described plants* If specified, it is the 
moving ware continuous process conducted in the 
tunnel kiln in the variant of 32 millions of bricks 
per year and the m v i n g  fire continuous process in 
the kilns in the other cases*

In general* however, the applied technologies 
depend on the type of brickware to be produced 
(solid brick* cored bricks, blocks, tiles) and on the 
properties of available clays (soft clays slaking in 
water, nan-slakable clays, harmful incretions) *
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Technology of brickworks producfcifi 7? niilliona 
of bricks per year (Table LTo# 2)

Preparation shop and moulding shop
The raw mate' tal from the storage dump is conveyed 

into the box feeder# Hence an inclined belt conveyer 
feeds it into the edge runner mill where the raw material 
is disintegrated, wetted by adding water, partly 
homogenized 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
into a fine-grinding *o;__ mill# After being ground, the
fine-grained material falls onto a short reversing belt 
conveyer which feeds either of the two large-capacity box 
feeders before two shaping liras by means of link-up 
inclined apron conveyers with closed pans# The feeders 
serve as a reserve before the shaping 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 with steaming through, where it is plasticated, 
homogenized and the shaping consistency is finally corrected# 
The processed raw material then falls into the feed hopper 
of the vacuum auger machine. Here it is compacted and 
shaped into a column from which bricks ar* out by means 
of a cutter# The further transport of green moulded bricks 
is provided by an automatic line setting than on metallic
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laths and loading than onto a column storage receiver 
on the wet side of the drier*

Drying
Prom the storage receiver the bricks on laths e^e 

withdrawn by four-column finger trucks which again* after 
being transferred by electrical transfer *-bles to 
artificial driers* set than on ledges in drying chambers#

In every compartment, there are provided two aisles# 
The circulation of the drying medium is secured by means 
of rotomixers travelling between the aisles# The drying 
medium is the hot air generated in the heat exchanger 
by firing fuel oil and adding waste heat from the kiln# 
The mixture is delivered to particular compartments by 
a fan through distribution piping#

The anticipated drying cycle of a double-compartment 
should be 48 hours# Dried bricks are removed from the 
drier by means of four-column trucks on electrical 
transfer tables 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 tunnel kiln* They 

are set on kiln cars in gjiacks so that they nay be easily 
withdrawn by means of a high-lift truck after firing»
The successive final drying and heating of dried pieces 
in the kiln is carried out by hot air wh-' ' can be 
transferred from the kiln cooling zone*

It is necessary to charge the kiln with dried bricks 
of good quality only (i.e. free of cracks and other 
mechanical defects)t lest unnecessary burning losses 
should occur. Dried pieces of poor quality should be 
separated and returned to the raw material storage.

The assumed firing cycle takes 40 hours.

Dispatching
Burnt products are tuken from the kiln cars by mer o 

of a fork-lift truck and stored in the finished product 
store.

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 ’.veil as the circulation of empty kiln trucks 
is provided for by means of a mechanized roil transport 
system.



Kiln truck repair shop

Defects on kiln trucks are removed on a storage 
siding in the kiln truck repair shop*

Oil PJ stem

ike oil system equipment provides for continuous 
supply of fuel oil* It consists of storage tanks, pumps, 
distribution pipings and safety devices, A reserve for 
approximately 28 days of operation is stored in the 
tanks*

Emergency generator

-he emergency generator provides for electric power 
supply to those units where serious damages could occur 
due to failure in power supply*



Technology of brick plants producing 20 and 10 m^lllona
of bricks per year (Table lios* 3* 4 and 6,7)

This brief technology description applies both 
to the plants producing 10 and 20 rail lions of bricks 
per year, the manufacturing process being identical*
The machinery equipment of the both variants is the 
asme in the phases of body preparation and moulding*
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 drying 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- 
runner mill by means of an inclined belt conveyer* In 
this mill the raw material is disintegrated, ’.vetted 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 mill for fine grinding* 
It is then conveyed by a steep conveyer into a box feeder, 
which serves for feeding uniformly the auger brick machine*



Brick moulding shop

From the box 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 
place.

The auger extrudes a column which is cut by a 
circular cutter into bricks which are set automatically 
on laths and into a single-column loader. The columns are 
then pushed into a six-column storage receiver.

Drying

From the storage receiver always four columns 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 chambers. Circulation of drying medium is 
ensured by rotomixers travelling between the aisles in 
the chambers. The drying medium is the hot air, heated 
in the oil-fired heat exchanger. Also the waste heat 
from the kiln is utillized. The hot air is delivered 
into individual chambers by means of a fan and distribution 
piping.

The drying cycle is assumed to be 48 hours. Dry 
bricks are withdrawn from the drier by the four-column
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truck on an electrically driven transfer table and set 
in a six—column 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 points» At 
these loading points the dry bricks are arranged by hand 
into pc ‘.ks and transported by high-lift trucks to the 
moving fire continuous kiln*

Firing

Dried bricks are fired in the moving fire continuous 
kiln of Hofflnann type» The kiln is situated in such 
a way that the transport routes are as short as possible» 
The kiln has 22 chambers» each of capacity 48 cu.m»
The chambers are charged with packs of dry bricks by 
means of higb-ligt 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 bricks is 
up to 3 The ki&n should be charged only with dried 
bricks without cracks and other mechanical defects to 
avoid unnecessary losses during firing»

The principle of the moving fire is well known.
At any time dried bricks are set in a chamber and fired 
bricks drawn from another chamber» while fuel is fed
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to the firing zone* The combustion gases pass through 
the pre-heat zone warning up the unfired brisks before 
being exhausted to the stack* The heat recovered by cooling 
the fired products is utilized for preheating the 
combustion air and for the drier*

Fired bricks are withdrawn by means of high-lift 
trucks provided with hydraulic tongs*

Dispatch

The withdrawn products are deposited In the 
storage yard and then dispatched as required*

Dotes Alternatives of brick plants with oil-fired
and coal-fired kilns differ in some items in 
the chapters III, IV, V and VII of the Tabl'
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Technology nf ftfirig ninntfl producing 5 millions 
of bricks per year (Cable I.'os. 5 and 3)

Preparation aboo and pressing shop

The raw naterlal extracted in a clay pit ie 
delivered into a box feeder dosing it uniformly onto 
an inclined conveyer belt. The bolt conveys the raw 
material to the toothed rolls where it ia disintegrated.
The dressed raw material is transported by an apron 
conveyer with closed pons into a two-ehaft mixer.
A furtfier inclined conveyer servos to transport the 
mixture to fine rolls where it is ground to the size of 
1.5 to 2 cm and passed by means of an Inclined conveyer 
into a box feeder before a worm press. Che final homo­
genization and compacting of the mixture are carried out 
in the worm preset = the auger).

The column leaving the proas is cut-off by a wire 
cutter into bricks of required lengths which are transported 
to the column loaders on a horizontal conveyer belt. The 
moulded bricks are manually unloaded from the belt and 
arc loaded on laths into the column loaders.

Moulded bricks on laths are unloaded from the column 
loaders by column trucks end transported on transfer tables 
to through-pass natural driers.

Dried bricks are removed from the driers by r w n a  of 
column trucks and are loaded on the column loaders located 
on the opposite side of the driers.

Pried bricks with laths are lowered in the loaders 
on tbo bantam-wheeled trucks with swivelling platforms 
Intended for the transport of dried pieces to the kiln
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for firing* After the dried tricks have been set in 
the kiln the laths are transported back to the loaders 
for further loading*

Firing
Dried bricks are fired in the moving fire continuous 

kiln* Tho kiln is situated so that the transport routes 
are as short as possible* Tho kiln consists of 14 chambers 
of 38 cu.m, capacity each. The total capacity of the 

0  kiln amounts to 332 cu.m. When designing the kiln capacity
the average batch of 235 pcs/cu.m., i*e. approx. 658 
kg/cu.m. has been taken into account.

3ricks 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 connection to the transfer 
channel in the kiln body is installed on the kiln*

In order to avoid unnecessary looses during the firing 
only high-quality dried bricks are to be charged into 
the kiln, i.e. without cracks and other mechanical 

^  defects® Low-quality dried pieces must be separated and
^  returned back to the rav; material stockyard.

The stacking of products in the round kiln Is carried 
out manually. The stacks must 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 firing process in the kiln.

After the whole chamber has been filled the filling 
hole ia 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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-be walls are autually separated uy an air c**P of 
approx* 20 со which izxproveo the insulation against 
the external ataosphero*

Special care oust be paid to the entire firing 
ргоссза and the operation of the kiln because t M H 
technological section is of the nsxinun effect on 
the final quality of products*

i’erjperaturo in tiie kiln buminj zone will be 
checked by on optical pyreoeter as required*

JJote: Alternatives of brick plsKte with oil-fired end
coal—fired bricks differ in волю itoas in the 
chapters III, IV, V and VII of the Sables*

t
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Technology of brick plfytg pro^ucinfi ? - 1 mlftHrvra 
of bricks per year (Table lio • 9)

The manually extracted raw material loaded on 
tractor tipping trailers is delivered to the plantt 
where i-c is filled into a box feeder* Discharged by 
the feeder it is conveyed by an inclined belt conveyer 
to idle toothed rollers* Here the raw material is 
crushed to the fineness of 10 - 15 mm and then trans­
ported by means of another belt conveyer to a fine 
roller mill* where it is ground with the gap between 
runners being approximately 2 cm* The raw material is 
then transported by means of a further belt conveyer 
to a two-shaft through-type mixer* where it is wetted 
and mixed with water thoroughly* It falls then into 
the charging hopper of an auger machine*

Prom the auger the raw material is extruded through 
the mouth in the form of a moulded column 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 a solid 
surface and rain water drainage* If the bricks are too 
soft* it is necessary to set them flat at first, after 
their partial drying and getting harder, bricks are 
stacked and dried*

Dry bricks are loaded on platform trucks and charged 
into the annular kiln* In the kiln bricks are arranged 
in patterns with gaps in between and fired*

The bricks are then transported to the stockyard 
or directly to the transport vehicles for dispatching*
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H I .  PROFILES 0? BRICE BLASTS

Tne Profilée comprise reviews of processing
machinery based on actual projects, technical para» 
meters, labour requirements, areas required for 
production premises and informative prices of machi­
nery. The presented plants ere mechanised and 
represant a rational manufacturing process, 
nevertheless, the extent of machinery can be 
substantially reduced if e. g. labour is cheap and 
abundant in the respective country. Cuch a reduction, 
after a thorough economic calculation, may be applicable 
especially in the internal transport of materials and 
semi-products. There may be another case where the 
artificial drier may be excluded from a delivery to 
an arid country. On the contrary, an enterpreneur in 
a country with long-lasting pc: i ̂ ds of high air humidity 
v/ill hardly dispense with such a drier.

The particular variants of brick plants with 
selected production factors are summarized in Table 
Ho. 1, The separation of plants with oil-fired kilna 
from those ones with coal-fired kilns in Table IIosc 
1 to 5 *vas done intentionally. Although there are 
differences only in some items of parts III, IV, V 
and VII of the Tables with regard to this arrangement 
a clear survey from tills point of view is obtained 
for parties interested either in fuel oil or coal basis. 
There is no doubt that vnLtu rising fuel oil prices 
there will be many developing countries unable to 
afford to fire bricks with fuel oil.
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2RL2CT2D PRODUCT102 FACTORS OP LECHAiilZKD BRICK PLAHTS

. e \  -sr. . ..s . a
Raw

material
consumption

Fired bricks 
gross output Specific 

drying heat 
per kg of 

fired
products +

Specific 
firing heat 
per kg of 

fired
products r

Tot a 
3pec:\ 
cons', 
per I:

oror
ton/year ton/year MJ/kg MJ/kg I.IJ/

_ ---  V  -wx*

1 '■
j 143,000 

l  32,140

93,100

59,572

0.945

1.230

1.464

1.172

2.4

2.4

• r r *
r  y  -  ^ j  

r . S  j
/ 45,690
/

29,786 1.230 1.172 2.-"

-j; /  T-;
22,900 14,900

naturaldrier
1.172 1.1

C y ... ------"  — *7 - 'S L  * 92,140 59,572 1.237
1.339

1.2
1.3

; * ̂  ■___ m i r i c k s
; C o a t -  ’—

i

45,690 29,706 1.237
1.339 1.2

1.3

C o a l - - . — r e r 22,900 14,900
naturaldrier

1.339 1.3

;'-j t r i c k s  
C o a l - :  — ~ ' _
a n  n s  L — ' . : _ „ e

15,000 9,670
natural
drier.

1.465 1.4

data are calculated per 1 kg of kiln gross output» The net yearly out 
rxd rejects in the annular kilns. ¡Iov, jver, the actual percentage of rejects w.
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Total 
?.t specific

consumaci heat 
per kg of 

fired 
oroducts

Total fuel 
consumption 
per year

Electric
power
installed
input

Electric 
power total 
consumption 
per year

Techno1, 
water total 
consumption 
per year

V/ater for 
social

conveniences 
consumption 
per year

UJ/kg ton/year kff GJ/year cu.m/year i cu.m./year

2.409

2.402

5,700 
heating 
,oil____

3,636
heating
oil

1,464

489

11,340

4,455

29,300

17,000

1! 1^450

1,075

2 .4 0 2 1,818
heating
oil

1 .1 7 2 444heating
oil

454 3,240 8,500

203 1,544 4 ,1 0 0

700

1 ,0 5 0

1.237
1.339

h.oil
1,872
5,014coal

454 3,663 1 7 , 0 0 0 1,075

1.237
1.339

h.oil
936

2,507coal
424 2,535 8,500 700

1.339
h.oil
1,254coal

113 852 4,100 1 ,0 5 0

1.465
h.oil

046
coal

150 486 1 ,0 0 0 950

j yearly outputs are calculated on approx. 4% of rejects in the tunnel kiln 
rejects will depend on the quality of used clay and on the technological
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1rie
1 cotai 
l'.ptionl ny

Technol. 
water total 
consumption 
per year

\7ater for 
socialconveniences 

consumption 
per ye?r

Direct
production
workers
total

Required 
area of 
production 
premises

Estimated 
price of 
machinery 
free Euro­
pean ports

l
3
L
E

i-ar cu.m/year j cu.m,/year number 000 US ff

l!° 29,800 ■j 1,450 58 10,000 3,552 2

[:o 17,000
I

' ! 1,075i
1

43 6,400 V548
'

3

Lo 8,500 700 28 4,000 986 4

: 1-4 4,100 13050 42 2,400 459 5

C 63 17,000 1,075 43 6, 403 1,445 6

/35 8,500 700 28 4, 000 932 7

4,100 1,050 42 2, 400 391 8

. ) 1,800 950 30 1, 000 192 9

in the tunnel kiln 
the technological

I S E C T I O N  3
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¿bmlnnatorv notes to particular variants

a.) Variant of 32 mill» bricks with oil-fired
tunnel kiln - Table No, 2
Ad part III: The transport process of green moulded 

bricks between the extruder and the 
column storage receiver on the wet 
side of the drier as well as the 
transport of dry green bricks between 
the column storage receiver on the dry- 
side of the drier and the laths releasing 
and bricks translcading station are 
automated*
The main purpose of this automated 
section Ì3 to eliminate defects on 
green bricks that would otherwise 
be considerable in manual handling#
The tunnel kilns are applied for larger 
outputs where they achieve a good fuel 
economy* They may be oil-fired or 
gas-fired* The unifo'.ra firing tempera­
ture in the cross-sev. iion of the kiln 
and the possibility of following 
the prescribed firing curve guarantee 
good quality of products and low 
percentage of rejects* Coal-firing is 
not applicable*
The contracts for deliveries of larger 
plants v/ith considerable consumption of 
electric power include as a rule 
electrical substation and power distri­
bution system*
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b) Variant of 20 mill* bricks with oil-fired
annular kiln - ¿able bo# 3
Ad part Ills Also in this case the transport of 

green bricks to ^nd from the drier 
is partly automated for the purpose 
of a low rejects percentage# The two 
continuous annular kilns exhibit also 
a good fuel economy and the delivery 
is much cheaper In comparison with a 
tunnel kiln#
Ir this variant an electrical substation 
and power distribution system are not 
included in the delivery#

c) Variant of 10 mill# bricks with oil-fired 
annular kiln - Table Ho# 4
Ad part Hit The transport of green bricks from and 

to the drier is partly automated for 
the purpose of a low rejects percentage# 
The ¡dim is of the same type and size 
as in the foregoing case#
An electrical substation and cower 
distribution system are not ¡included 
in the delivery#

d) Variant of 5 mill# bricks with oil-fired 
annular kiln - Table Ho# 5

In this variant a natural 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 
system are not included in the delivery#
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e) Alternative variant of 20 mil, tricks with
coal-fired annular kiln - Table Ho, 6
Ad part III: She design cf kilns is identical with 

oil-fired kilns. The main difference 
consists in the application of mechanized 
coal stokers instead of oil burners.
She stokers feed ground coal through 
chutes in the top of kjinr, into the 
chambers of the firing zone.
She oil-fireddrier, however, requires 
also the oil system.

Ad parts III, IV t These parts include coal consumption
for the kilns and fuel oil consumption 
for the driers.

f) Alternative variant of 10 mill, bricks with coal-fired
annular kiln - Table Up. 7

The same note as in the preceding paragraph 
applies to this variant.

g) Alternative variant of 5 mill, bricks with coal-fired 
annular kiln - Table Ho. 8
Ad part Ills She design of kiln is identical with 

the oil-fired kiln of the some size.
Oil burners are replaced by mechanical 
coal stokers.

Ad parts IV, V* With regard to the application of a
natural drier only coal for kiln firing 
is consumed.
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h) Variant of 2 - 3 mill» bricks with coal-fired
annular kiln - Table Ho. 9
Ad parts I, IV, V; The plant can produce 2 - 3

millions of bricks per year. The 
applied calculation is based on 
3 millions of green moulded bricks 
representing 2 675 000 fired bricks 
in the final net output.

Ad part Ills The specification of machinery Includes 
in this case also e transport equipment 
of raw material from the pit to the 
plant.
Only the phase of body preparation and 
moulding is fully mechanized. The drying 
is carried out on a flat, solid surface 
with water drainage* Therefore no drier 
equipment is listed in the specification. 

Ad part VI: The manning table includes in this case 
also workers for clay winning and 
transport to the plant.

1
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0? 3K.ICK PLANTS

BHiCK-VORKS 32tOOO,000'vricka per year (with oil-fired tunnel kiln)

n

[ ;♦ a x x l  pbo duc.ioh capacity 32,000.000 
fired bricks

! in. S?ICI?ICATIO;: 0? MACHINERY
; - in. technological sequence
! Ire 'pjntior. and moulding shoo
Three -compartment box feeder 

; Belt conveyer incl. iron particle | indicator . 1
. Edge runner nill for v.-et grinding 
j process
1 Plate-type mixer 
! Apron conveyer with closed pans 
I Pine roller nill incl, 2 nachines 
for regrindlng the rolls 
Reversing belt conveyer 
Apron conveyer with closed pans 
3ox feeder with rubber belt 
Apron conveyer with closed pans 
Two-shaft extrusion mixer 
Vacuum auger machine with 
2 mouthpieces 
Automatic line providing 
transport of moulded bricks 
fre- the brick cutter, setting 

\ of cricks on laths and loadiiu 
1 onto column : ora<_,; receiver on 
. the wet side of the drierj.un­
loading dried bricks from the 
column storage receiver on the 

| dry side of the drier, separating 
! dried brick3 from laths, reloading 
I bricks for further transport 
! and laths for recirculation.
| Electric transfer table incl.
| four-column truck 
Pelt conveyer 

j frc -k for fnur-colu l 
j .-...lti-stoge .rucks 
I Track for electric transfer table 
| Steel supporting structures and 
] platforms
I Steel chutes and feed hoppers 
I Metallic laths 50x30x1,54-0 nn 1 as transport supports for 
moulded bricks during drying
Driers
hut-air compartment type drier 
ir.cl. inlet fans, exhaust far. , 
oil-fired hot-air exchangers, 
interconnection and exhaust piping, 
steel structure of drier stages, 
rail tracks in drier compartments, 
drier gates, transport and hoisting 
trucks of drier gates incl. rail 
track, drawing rotomixers, drawn 
rotomixers, measuring and regula­
tion equipment, hot-air supply 
piping from tunnel kiln to drier.
¡Tote:
Both the drier compartments proaer 

| and the mixing compartments built 
of brick masonry are usually 
supplied by the buyer.

Pcs
11

111
1
2
2
2
2
2

II. TECHNOLOGICAL FEATURES
Assortment:

Raw materials:

Perforated bricks (201 of 
dimensions 240x115x72 mm 
1 fired brick=2.8 kg
Supposed clay of average 
properties absorbing 205> * 
of water of plasticity and 
losing 145> of dry substance 
in firing process

volume)

Time capacities:
Humber o‘" working days 
number of working shifts 
Effective working time 
Operation time except 
drier and kiln 
Operation time cf drier 
Operation tine of kiln

300/year
2/day
7 hrs/shift
4.200 hrs/year
7.200 hrs/year 
8,400 hrs/year

1 set
1 set 
1 set
1 set 
44,800

115

23
3
5
51 pet

1 set

Tunnel kiln Pcs
Oil heated tunnel kufn of the 1
gross output 93.000 t/year
The delivery consists of 
steel accessories, machinery, 
air handling equipment, 
kiln ironing and auxiliary 
equipment, burner system,
Insulation and coats, measuring 
and control system, electrical 
installation, structural and 
lining materials for tunnel 
kiln.
Kiln cars incl. lining materials 
Rail transport
Electric cable-type transfer table 
Drawing chain conveyer 
Pressure chain-type conveyer 
Hydraulic pusher 
Cable-type pusher i 
Trackage of mechanized rails
Kiln car repair shop
consisting of automatic dripping hammer, compressor, work bach, 
swivel vice, truck concrete mixer, 
hydraulic jacks, hand winch* 
vibrator, pulley block
Oil system
Fuel oil storage tank 
of 125 cu.m volume 
Two-fixcer battery 
Coltecting setting tank 
.Fuel oil service tank 
Horizontal gear pump In the distribution system"
Distribution piping 
Auxiliary materials 
Insulation of storage and 
collecting setting tanks, 
of supply and circulating 
piping
Emergency generator
Power generator 200 kVA driven 1by oil engine
Set of basic piping and equipment 1 set 
Electrical Installation
Transformer station containing two 1 
outdoor three-phase oil-immersed 
transformers each of 800 kVA, one 
switchgear, two compensating 
switchboards, one main LT switch­
board and interconnections

21
312

3 sets
1 set
1 set

_L



¿able I*’o. 2 - continuation ?i£0?12*35 0? 3.1 Ur! PL.A175

BlICKbüÂKS 32,000,000 bricks per v«*ic* (witl oil—l'irĉ  V*

n

1/. TECiCilCAL C/ARACT-E3IS7IC3 C? XA a 0 A c..» À . S III. Continuation Pcs
Moulding lines Box-type subdistri'oution boards 1G i
Capacity. 35,000,000 pcs/year Control desks and columns for 

machines cn rail transport
10 !

6,334 pcsy nour Electrical installations from i set
(green moulded bricks) distribution boards to motors ,

Driers Electrical installation of the 
production premises

1 set ‘
Gross throughput

Tunnel kilnWorking capacity I , it-L. ü/ J VQ
Drying cycio 48 hours I

INumber of installed kilns 1
Specific drying heat 0.945 MJ/kg 1Kiln design Oil-fired tunnel
consumption per kg 1 kllr
of fired products Piring temperature aip ex. 1CG0°C
Fuel oil consumption 310.56 kg/hour 1Pired ware Perforated bricks

2,236 t/ycar 2ICxll5r72 mm1 bruCk=2.ô kg
V. RA.” ILATERIAL3 AND ENERGY INPUTS Gross output 33,25G,COO pcs/year

3,958 pcs/year
Consumption of raw 
material in

143,000 t/year Gross weight output 93,100 t/year !
extracted condition Kiln overall dimensions: 1|Consumption of fuel 5,700 t/year - length 143 moil - max. building width 5.80 m
Installed electric 1,464 kW - max. building height 3.60 m
power input PuxTiace dimensions:Electric power 11,340 GJ/year - height above kiln car deck 1.93 nconsumption - width 3.60 m ;
Consumption of 
technological water

29,800 cu.m/year Kiln car dimensions:
- length 12.60 a

Consumption of water 1,450 cu.m/year - width 3.60 n
for social 
conveniences Gross volume of storage 

Piring process:
2 x 5.94 cu.m

iVI. LABOUR I Piring cycle 40 sours
Number of burnt kiln cars/year 10,673Production workers /hour 1.270

Shifts 1st 2nd 3rd 4th Required number of kiln cars 51 in tunnel kiln 
5' s -ar.d-by for !

42 hours 
10 reservePreparation shop 2 2 -

Moulding shop + 
handling of laths 6 6 - 3urners Oil-fired 

ceiling mounted
Drying incl. haat 
exchangers 2 2 . 2 2

Power and fuel consumption:
turners !. i

Piring 2+2 2 2 2 Specific heat consumption 1lk4o4 EV/kg (
Handling of products 6 6 - per kg of fired products
Transport of dried a A Calorific value of fuel oil 39.35 Eo'/kg |
pieces and products ?uel oil consumption 412.3B kg/hour I
Kiln car repair shop 2 - 3,464 t/year
Oil syqtem 1 1 - Installed electric power input 160 ÏCV7 !

27 23 4 4 Electric power consumption 135 kNli/hoi : r j
In the total of 58 workers only direct pro-
ductJon workers are Included. The number of
maintenance workers (electricians, fitters)
should be determined with regard to their
qualification in respective countries. *

VII. SUPPLMffiNT J
Required area for producUCTE^ttfcmioos

10,000 sq.m

Informative price of 3,552,000' US"/ ... . ---------- • “ '
machinery free 
European ports
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:Л1С*С.‘.'СМ>13 20,ССС,С00 bricks per year (with. 2 oii-iired annular kilns)

GO
fired bricks

.V *VC ul-.
1 'll conveyer

Plate-type mixer 
Ire gh belt conveyer
Poller -ill for fine ¿¡rinding ir.cl. 2 r.iciir.cs for 
regrir.ding the rolls

. л » Г. - . u ± СЛ.. . ...-. fo 
Assortment :

- ur. tecanoiogicax sequence

.pror. conveyer 1
! fox feeder with ruboer -elt 1
, froug.; belt conveyer
f-rpordr ; structures and platforms 1 set

Perforated bricks (2C.. of volume) i 
dimensions 240x115x72 un ; 1 crick=2.o kg

Haw materials: Supposed clay of average
j properties absorbing 20.’

of water of plasticity and 
I losing 14:. of dry substance
j in firing process
?ime capacities:

lumber of worklng days 
lumber of working shifts 
kffective v.-orking time 
Operation tine except 
drier and kiln 
Operation tine of drier 
Operation tine of kiln

30C/year
2/day
7 hrs/shift
4.200 hrs/year
7.200 hrs/year 
8,403 hrs/year

1 frier
I (neated oy oil-fixed exchangers and kiln 1 -.vaste heat)

;.u*.ic ar.c ¿toppers X set | Pcs
'u xiiiary materials set hot-air cha.uoer drier 2i

f.ouidir r shoo 

Vacuum auger with 3 1

i
Cnambers proper iuc_. mixing chamber 

| ore constructed of brick masonry and 
' delivered in most cases locally, .he 
. drier mac.dnery includes inlet ar.d

enenangeabue mouthpieces i exhaust fans, hot-air exchangers,
icing ro ller bed 1 interconnecting ar.d exhaust piping,

Gireulntior. chain-type cutter 1
steel structures oi drier stages, 
ra ils  in chambers, sucoended insulated

frar.sfer table 1 - jates oi chmT.oers, tracks tor hoisting

Automatic setting machine 1
■ gates, drawing rotcnixers, dra-.tn roto- 

mixers, measuring ar.d control equipment,
ler bed 1 i insulation of piping.

/ессег i'or the loaccr 1 | P-ansshiD roir.t
r.-'-wOlu.- 1 jauer 1 kr.gine-driven h ig h -i.ft truce 4

>i::-c3dur_'. cv>r_je- receiver 1 hydraulic fork in cl. accessories 4

er table with

•aye n c ; . v c r

-tolt.-_u -ru.u.ilcader
istririt.n; apron conveyer

iced .vlth cry crick leveller
r.'.-c-lnj and cry bricks

• -’.-.uipnent
-• 0-.. y. A* for trar.-port 

c. lat.c
• 1 it.-.u s to ra g e  r e c e i v e r

a.'.a : conveyer of released 
___ .. for rcci.-culation
.elt conveyer for further 
transport of dry pieces to 

: loads ; point for kilns
: heraldic laths i у -vx30xl, 540 mm

i

.'.nr.nl-oc kiln oil-dred
! loving fire top-fired barrel arch 
kiln v/ith block cr. -r.jir.j, production 2 

, capacity 10,000,00- bricks/yonr
?:.e delivery of muo.’.ir.ery includes 

j all necersnry fitt_ngc, fans, suction 
ar.u exhaust pipings, 4 sets of 
mobile burners’, complete oil piping 
station, measuring instruments," 
insulating materials and steel 
sliding Cate...

j Auction and delivery pipings to 
draw off hot air from*the kiln1 : to the driers

1
i builaing materials will be needed
1 to be delivered by the buyer: fired 
. bricks, cement, li.e, sand, yuarr;.
! stone, sr-.r. timber, reinforcin' 
bars, structural steel element.-..33,000 1 Refractory materials are included 
in seller 3 delivery.

1 Oil ny-tem

2 sets

| 13101 oil storage tank 3
Gear pumps for oil punping 10I fv/o-filter battery 2

I Collecting setting tank 1
Distribution pipir. ; 1  net] Auxiliary materials 1 set
insulation 1 set

1
11

1

!I1

1

1
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Capacity 2 vWV, pC3/*’uclt“
5,343 pes/nour 
^jreen siou—uod li*_

_cr. 01 IT. , - * V - / „• •- d—

! Kve.-bor of installed
■ ul'.OTo• Jro.1̂ throughput
| Charging capacity
■ V.'o ruing capacity 
I hrying cycle
| Cpecifcc drying heat 
I cor.sunpcion per kg 
of fire I products 
Fuel oil consuaDtion

Oil-fired annulor kiln

22,-;-’ 1,0CC 
drac-d cricus/year 
lpOjOOO pcc 
7,200 '.arc/year
l, O .11* o
1.210 U/Ipj
258.oi kg/hour 
1,662 t/year

. or— . of ".oclnolo :i

lumber of installed kilns 2
Further data refer to 
one kiln only.
Kiln design

Prepare; aon a nop 
hiuldinp u.'.oo +

...oveng tare 
top-fired carrel 
arch hi in -.vi;.. clock ..
charging

Fired ware ?eriira-ed or
24Gnul5ji72 m
1 orick=2.6 k

Gross output 10,c30t0CG pc

01 ore sU C I o
.ror.sprru II cnoi 
:icccs and products

! Gross V7Ci0*n.t output

Kiln dimensions: 
Kurfocr of chambers 
fidth of enamel 
Chamber volume 
Kiln volume
Charge Values: 
Charge of a chamber 
Charge of Kiln 
Average density of 
char ¿io

P‘ire revere in.' _rce 
, . -1'* e ' .vorkirv; days i r; turnings

2f,7Co t/year 
3.54 t/heur

22
4.0 m ■̂u cu.m 
lfu5o cu.m

r :r .:e r&  ore in c lu d e d . 3 v: 'r.;ers vc-. ft^ncicjis , . 
d : i c i t : i : * :d  •..if.: r . i  *o t.

i
c c W  DCS01 •. “1j
5S2 kg/cu.r. of . ./¿area area of ^rouuci

I. .'.ISC '
lafarr.auire mrice s

Xo3 ■.ours ! =& •-¿’•-dry free lurocea.:
35u ayc./y rr , pc.
50 .u'mir year
** u * vr.cpon i(.. !

2 : f/kj
•• . ■3*v

[ dross o;
| peoifi 
.•'ucl 3i.

put
.. t uunousption 

cr.ption

h.,. '7o,C0Cj ncs/year 
>7.5 '2 t/year 
1.172 iC/hc21u. 20 kg/.g.ur
1,774 t/yea.-



C.. Pic-ffS
lleCh.'G ..hf iC ,iC i,CCG  b r ic k s  p er ye o i l —i ' i r . annular r i )

10 , ov L |CuO 
f i r e d  b r is k s  :

. ___ . _U..
ir. te c h n o lo g ic a l  secuence 

. r ~ m m  ■-s :. snort

cox fe e d e r  
:- - l -  conveyer

b l a tc -ty p e  m ixer 
b'roug.t b e l t  conveyer
. . t i l e r  m i l l  fo r  f in e  grind ing  
i r t i .  1 m achines f o r  reg rin d in g  
the r o l l i ;
..tror. conveyer 
Per fe e d e r
Pro s b e l t  conveyer 
fu p p o rtin g  s tr u c tu r e s  and p l a t f  
Chutes ar.d hoppers 
--.u;._liar-- m a te r ia ls

. acuum auger v.rt.t }  
inch, erg e ab 1 o r. o u t  hp i  e c s
l l t i n j  r o l l e r  bed 
J i r c u - a t i c n  ch a in -ty p e  c u t te r  
fn -asp o rs  ta b le  
..utom.atic s o t t in g  cach in e  
h o l le r  bed
d .-tie r  fo r  ;.'..e lo a d er

kc-colurst storage d e ce iv e r  
h e  v.vt b rich .t
h. s t r i e  c u l t i - s t a g e  -r -c .:

' t v-c t r a n s f e r  ta b le  v;ith  
.r.. ta s -e

' 1;;- -oliter, s to r e  ;e r e c e iv e r  
.\ r u r .ed  b rich s
Cr. -e .b u rn  t r . - - . s l t ader
h i.'.t r i .  • apron . ve;, t r  
“•SO Via. . -.Vi .h dry t .. ; V e lif  r

.: v/ung an- c . 
hi: - d ev ice

-.reel

:• c s . - s . e r  .o r  Grest-po. t

rare s t i r -  - receiver
. i..g  :or.vc-y.:r o f  re leasee  
la - . . : ;  f a r  r e c ir c u la t io n
b e lt  o ' . . ' .p e r  .o r  fu r th o . runs; 
o f  cry  p .e c c s  t louuii.. • point

.M eta llic  la th st t-'-G

Pcs

r
1
1
1
1
1

1
1
1

1 s e t  
1 s e t  
1 set

1
1
1
1

csortm.ert : :C1*. j'-Z.ZẐZZ v ~ .
a t_v.c :. s a u r. s 24 C c l  1  a t:7 2 
1 b r ic k  = 2 . 2  kg

o f  volume)

- t o r i a l s : Jupposed c lo y  o f average 
p ro p e r tie s  ab sorbing  PC.; 
o f  v .-.ter o f  p l a s t i c i t y  ar.d 
lo s in g  Id-,., o f  dry substance 
in  f i r i n g  p ro cess

f in e  c a p a c i t ie s :
■ mb o r o f  v.-or.sice days 
■umber o f  morning s h i f t s  
f f e c t i v e  vrorkirg time 

O peration  time except 
d r i  .r  ar.d k i ln  
C se ra t-o n  tim e of d r ie r  
O peration tim e o f k i ln

jGG/ycar 
1/day

• lrs/sh ift
2 ,1 0 0  .trs/year
7 ,2 0 0  h rs/year 
3 ,4 0 0  Itrs/year

Pcs
(se a te d  by o i l - f i r e c  exchanger 

and b ilr . v/aste h e a t)
h o t - a i r  chamber d r ie r
Chambers proper i r . c l .  mixir,g chamber 
are  co n stru cte d  from b r ic k  masonry 
and d e liv e re d  in  most ca se s  I c c c i l y .
the d r ie r  m achinery in c lu d e s  i n le t  

exhaust fa n s , h e t - a i r  exchanger,
__te rco n n e c tin g  ar.d exhaust p ip in g ,
s t e e l  s tr u c tu r e s  o f  d r ie r  s ta g e s , 

' ' r a i l s  in  cham bers, suspended in s u la ­
t in g  g a te s  o f cham bers, tru ck  f o r  
h o is t in g  g a te s ,  d ra  in g  end craven 
ro to m ix e rs , ren cu ris . ; and c o n tro l  
crruip.v.ent, in s u la t io n  o f  p ip in g .

ar.d

b if jir .e -d riv e r . h ig h - l i  
a c c e s s o r ie s

tru ck

i r a u l ic  fo rk  v it i ,  a c c e ss o r ie s  

.tu lar k i ln  o i l - f i r  ,-d
,.;v ir .g  .  a re  t o p - f i r  i  b a r r e l  arb.a 
- t i r .  v.-it.t c lo ck  c h a r - in g , p ro iu ctio r . 
c s s n s i ty  lG,0C^,Guu crick s/ y ea r
ike d e liv e r:.' o f  m achinery in clu d es 
a l l  n e cessary  f i t t i n g s ,  fa n s , su c t io n  
.n... n iin u st p ip in g s, 4 s o t -  o f ...o s ile  
bur .e r s ,  com piebe o _ l p ip in g  s . . i o r ,
r.m...'..-ring in s  t run .ter - ,  in s u la t__».
/ ..av cris is , s t e e l  s i . ,  ring g a te s .

"— —U: a. caping tc 
to  -.

-»-T C .JV -J- the k i
_'C net.

j.*. l iv o r ,. : wir.o :>vy .-r: f i :
>»’ C-h * f U. A- .' • > Zl £«» ..’ll | : carry
v i : '- 'V , ro ir. Torci/,; ears,*
. - e e l  e lem en ts.

:d tO GO 
:d b riC h s, 
.to n e , savm

sy ...r .te r ia ju  are  u su a l-, 
in  s e l l e r  s d e l iv e r y .

15sC . ’-■,•1 o i l  s „trago t a r .
Gear pum.ps fo r  o i l  pumping 
.v / o -f i lte r  b a tte ry  
C o lle c t in g  s e t t in g  tank 
P i e t r i butior. p ip ing 
. .u x i l ia r y  m a te r ia ls  
in s u la t io n  m a te r ia l

1
1 SC ■1 sc i sc;
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?.!oulr.ir.~ lino
C ap acity  1 1 ,2 2 0 ,0 0 0  „cs/ycur

;>302 pcs/.co .r 
(green moulded tricks)

Gross throughput ii,220 ,C C C  pcs/ycnr 
(green  d rre c  onc.-cs,

Charging c a p a c ity 7 5 ,0 0 0  pcs
.forking c a p a c ity 7,200 h rs/year
D rying c y c le 4c hours
S p e c i f ic  drying heat 
consumption per kg 
o f  f i r e d  products

1.230 HJ/kg

Fuel o i l  consumption 1 2 5 .3 0  kg/hour
S31 t/ y ear

O i l - f i r e d  annu lar
kiln:
K iln  d esign ¡loving f i r e  

to p -f ir e d  b a r r e l

F ired  wore P e rfo ra te d  c r ic k s  
24-0x115x72 mm 1 b r ic k = 2 .3  kg

Gross output 10, 638,000 pcs/year
Gross w eight output 2 5 .7 8 7  t/ y ear 

3 .5 4  t/hour
K iln  d im ensions: 
I/un'oer o f  chanbera 22
width of channel 4.0 m
Chamber volume 48 cu .r.
K iln  volume 1,056 cu.m
Charge v a lu e s : 
Charge o f  chamber 5 ,5 8 4  ocs
Charge of kiln 215,648 nc3
Averayo density 5d2 Sct;/cu#n
of charge o* se w «in̂ >

Kirin,; process:
¡■’ire reversing rate lCc hours
funder of working 350 days/ycar
days

50 turr.ir. m/yea. •lumber o f k iln
turnings
3urnera 4 transportable

burner sets
liuna.-r of burners 12 oumors/set
Fuel rum. power cor.suo p tio n :
Specifin neat 
cor.sunnti OK

1 .1 7 2  f i/ k t

Fuel oil calorific 33 • 33 — ̂  / ¿c
value
Fuel o i l  consumption 1 0 5 .6 0  kg/hour, gf. 7
Instalioii electric 
newer innut

4 b k..’
llecfric power 
consumption per

34 k'.Th

dour

k /ye

3.7y:u

ion —orr:o:
2nd

ration shop 2
iny chop +
hand I in.; 3
_ncl# heat *i

2-*-2
in.; c; products 4
rort of cry pieces
■roductc
yster. 1

In the total of 2 6 workers only H r  
production workers arc ir.cluc.cd* Th 
r. f r. 'i in t e r. nr. c e v; r: */- r s \ c 1 •:• c t r i c i nr 
should be deterr.: a .vitk re;-;.r: re
•unification in resrecti■* cc:r.tri

. -.ters j

kecuirec area o: prot.uc: -r-: ; ri-p
‘ r 'omative price- o. 
..ncr.ir.er;.' free European 
pc.-c

1~ //

V



rabie :.j. 5
- 15-
} 0_- _t. ._Si, t —Cl..—>-

l.'* !:? ..'!.7- ! !  5 ,1 1 0 ,-0 1  b r ick s  p er y e a r (with. o i l - f i r e d  an n u lar -H r .)

O •  ̂-  ' • V 5 , COO,COG i:. 1 2 0 :1 :0 1 0 0 1:ai ?...a7i h ;o
fired bricks

Assortmen' Perforated bricks (20,1 ov volume)
,;ch: ;.ri

-  ir_ tec:'_'.o lo g ic a l  sequence 

P re ra rn tlo n  slop

lo r  feed er 
l - - t  convey---- 
111 : toothed  r o l l s

Pcs

1

.-■vc -3  -.a: :  m_::er 
; A-rcr. conveyer
■ high opood r o l l s  I n c l .  r o l l  g r in d e r 
; ipror. conveyer
■ lo :: l e o le r  
i supporting s tr u c tu r e s  and p latfo rm s 1 s e t

Cuutes and charging hoppers 1 s e t
l .u : : l l i c r y  .r .n te r ia ls  1 s e t

lo u i i in g  shop

.-per .tith 2 exchangeable
mouthpieces
C irc u la tio n  ch n in -typ e  c u t te r  
c e l :  conveyer 
f lo o r -ty p e  column lo ad er 
f lo o r - ty p e  column trar.sloe .d er 
I l c c t r i c  t r a n s f e r  ta b le  
Or.:—so lu m  m anually operated

‘: - - ' . r - -  d r - j r

fo r  : r : r . c f e r  ca b le s  or. the 
. _r i.-. - ’ - - c  o f  she d r ie r
' . f or  : r ; .r .c . ' : r  ta b le s  
an d ic c - a r t;in~  sid e  o f the d r ie r
.’rack  fo r  : . . ; l t i - - t n g o  ca rs  
in  d r ie r  r.i.:; Lee
I t o e l  s tru ctu .-o s  made o f 
. j l l ,  :  o e c tio n c  and. p la te s

1
1
2

2

..-'. len  la th s  / c a r r ie r s  o f  
preccca p-.cCea/
i..:ice 40xsC:d.54'J mm)

T:--elective netting of troll-.; 
line

_ _ .e — nr r U3-S — or U- —01* -..CCS
cue.. tic ..cor, fa s te n in g  and anchoring 
.v.nv.-rial, -:tc..-l p alvan ized  corrugated  
cue . ; galv.-v.iued tin sm ith  s oneet
an v __  .c -.vooucA l e t  ns are  u su a lly
u a liv cca n  - o c a l l y .

dim ensions 240x115^72 mm 
1 b r ic k  = 2 .3  kg

haw m a te r ia ls :  3upp:sed c la y  c f  average 
p ro p e r tie s  ab so rb in g  20;)
o f  v o te r  o f  p l a s t i c i t y  and
lo s in g  14;) o f  dry 
in  f i r i n g  p ro cess

su b stan ce

Time c a p a c i t i e s :

lumber o f  -.vorking days 300/year
lumber o f  working s h i f t s 1/day
e f f e c t i v e  working tim e 7 h o u rs/ sh ift
O peration tim e excep t 
d r ie r  and k i ln 2 ,1 0 0  h rs/ year

O peration  tim e o f  k i ’ r.
*

8 ,4 0 0  hrs/ year

Annular k i ln  o i i - f i r e d Pcs

; lo v in g  f i r e  to p - i ir e d  b a r r e l  
a rch  k i ln  o f  p ro d u ction  c a p a c ity  1 5 ,0 0 0 ,0 0 0  b rick s/ y e a r

X

1 s e t  

2 4 ,oOO

-he d e liv e ry  o f  m achinery in c lu d e s
1 a l l  n e cessa ry  f i t t i n p s ,  fa n s , s u c tio n
, end eon-must p’ p in g , 4 s e t s  o f  m obile
' b u rn ers , com plete o i l  pumping s ta t io n ,
’ in s u la t in g  m a te r ia l .✓
! S te e r in g  c a r  on bantam wheels 

fo r  k i ln  charg ing
! S te e r in g  p la tfo rm  c a r  on ty re s

| l o r  the c o n s tr u c tio n  o f  the k i ln  
b u ild in g  m a te r ia ls  - .- i l l  be needed 

' to be d e liv e re d  by the buyer: f i r e d  
; ‘. .r ic k s , cem ent, l in o ,  sand, quarry 

s to n e , sawr. tim b er, r e in fo r c in g  
 ̂ bars., s t r u c tu r a l  s t e e l  e lem en ts.

; k e fra e to ry  m a te r ia ls  are  included 
, in  s e l l e r  s d e l i v e r ' .

O il system
.duel o i l  s to ra g e  tank  
Gear pur-ps fo r  o i l  pumping 
C v/o-iilcer b a tte ry  
C o lle c t in g  s e t t in g  tank 
D is tr ib u t io n  piping 
A u x ilia ry  m a te r ia ls  
In s u la t io n

1
4
1

1
1 s e t  
1 s e t  
1 s e t

I

layer s delivery.
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C ap acity

-~.dJ.~.

N atu ral c r i e r  
Cross Turoushput

P ,5 v 7 ,c0 0  pcs/yosr 
(Green d ried  

b r ic k s )
o_ v.-usor lo r

- » j-
***—'■
_to 0  cu...yy<r

O il - f i r e d  an n u lar k i ln * " * ----- - - -  _♦

K iln  dcsiGn Kov in e  f i r e  
to o - f i r e d  b a r r e l

Ire  duci i i  is •..•rrkerc

arch  k i ln r* % -* ---- - -3rd
F ire d  ware P e rfo ra te d  b r ic k s  

2 4 0 r l i ; ,r 7 2  mm : P rcp a ra tisn  shop
1 b r ic k  •= 2 .6  kG l .u lc ir .p  s.iop 11 -

Cross output 5 ,3 2 0 ,0 0 0  scs/ y ear i lry lr-~ 6 - -

m
633 pcs/hour : B i r in : 7+2 2

Gross output by 
weiGht

1 4 ,5 0 0  s/year
1 . i 70 s/hour ! Products : land dine a

K iln  d im ensions:

1
35 : ?.

lumber o f  chambers 14 !i; In -l:e t o t a l  c i  -1  v.orlWidth o f  channel 3 .5  m
Chamber volume 32 cu.m ; sro cu o tio r . v.-orkers are In c iu c c i*  Z : ' . o nu.... -. '
K iln  volume 532 cu.m . o f m aintenance v;crkerc c lc - c - r ic i - r . - ,  f i l l
CharGe values:
Charge of chamber 3,530 yes
Chai'Go o f  k i ln  1 2 5 ,0 0 0  pcs
kveroGc density of cherGe ¿53 kj/cu.m

should bo d c-term in ii .vit 
s u n l i f is a s is r .  is. r e s s a c s .ve cssustraec

P ir in y  p ro c e s s :
P irc  reversir.G r a te  
lumber o f workir-G day3 
¡.'umber o f v/orkinj hours 
lumber o f k i ln  ¿um in,';s

Burners

lumber o f  burners 

¡■h.ol and p' .vor consumption:

1ÓÓ h rs= i week 
350 dayo/year 
e,.;00 hours/yoer 
5C tu rr.ir. s/year

4 sranuper 
s e t s

12 buiv.ers/set

le

S p e c i f ic  h a t  consumption 1 #", *■» '■
C a lo r i f i c  value o f 
fu e l  o i l

j ^35 - v/i-C

ui_ consumption 0 ÜD Ic^/hour
V' - t/y e a r

In s ta l le d  e l e c t r i c o ’
pov;er input C. ■ ■ iC •
E le c t r i c  power 
consumption per nour 17 'iCm /.

..•j'.uircd a re a  o f  p ro au ctm

_ m orn ativ e  p r is e  .si 
mas..ino ry  fr e e  luropoon 
p o rts
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IV . ?KCKKICAL CK.-K..C-Kf J f  I fo  CK . . .  CO'.'. V. | 

Vouldir..~ l in e
Ci.pc.city: 22,441,000 pcs/year (.vet reside •

5,343 pcs/hour

i

Orders
Kumber of installed driers 
Gross throughput

Charging capacity 
Working capacity
Drying cycle
Specific drying heat 
consumption per kg of 
fired products
Fuel oil consumption

Coal-fired annular kiln 
number of installed kilns
Further data refer to one 
kiln only.
Kiln design

Fired ware

Gross output 

Gross weight output

.otear. oi

22.441.000 aricabricks/year
150.000 pcs 
7,200 hrs/year 
46 no'.irs

1.v37 -¿«/kg
260 kg/hour 
1,872 t/year

mnssrgtrcn ci aec.mo.i.cg:.ca-
r. £» Z O I*

0, — - C/yi -r

1. GTp cu.r./;v

izz:
.-I'lcict-or. workers

K.oving lore 
top-fired barrel 
arch kiln with block charging
Perforated bricks 
240:ai5z72 nr. _
1 brick — 2 .0

10,633,000 pcs/yeev 
1 , 2 6 6  pcs/hour
25,786 tonc/year 
3.54 tonc/hour

--rconrataon snop

frying ir.cl. 
heat e;ccbanner

..•l'.vlir. oi products I _ ' ....sror.sport oi crieo.
nieces and orodu.'.ts

i-i

«

Kiln dimensions: 
kur.ber of chambers 
Width of channel 
Chamber volume 
Kiln volume
Charge values:
Charge of a chamber
Charge of kiln
Average density of charge

22
4 .0 a 
48 cu.m. 
1,05° ci.—.

3,384 pc3 
219,648 pcs 
582 kg/cu.n. 

of setting

O

Firing process:
Fire reversing rate 
kur.ber of working days 
Kamoor of kiln turnings 
lurners
Fuel aid power con3unptioi 
Specific heat consumption 
Calorific value of coal 
Coal consumption
Installed electric 
power input
Klee trie power consur.ptio; 
per hour

158 hours 
350 cays/year 
50 tumings/year 
54 coal stokers

1.333 :.-../kg
15.31 ::.::/kg
258.45 kg/hour
2 ,5 0 7 t/yecx
48 k.V

34 kWh
Cu~.~..ai"r of selected data 
Air oo in the kilns:
Gross output 21,275,000 pcs/year

55,572 t/ycar
596.50 kg/hour

In the total of 43 work-: 
suction workers are ir.i 
maintenance workers (ole 
should be determined wi: 
sualificatior. in restée:

Coal consumption 1
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Table ho. 7

I. n r r c u i .  PhOBUCfic;: i —^ > CwvjV-e - i .. . « - . . . e ........'

_cvi'*.i _ -_rJorc.‘-i - .r;; ^  _ v c a U;.:; .

ItJ. • --C i/iC.-HG.. G7 . .--G .1, 1

- in technological sequence hi.: materials: Buppsse. clay if -.virn-;. _ :

Pro carat ion shoe

Box feeder
pi'iccic

Belt conveyer •-* ___C e, -t,___ 0-, :
Bdyc mill for met -rinding , ..‘171CCC* 01 V.'C l-llllj - V ’Z
Plate-type mixer \  ~ : ' J ,o* z '  ~ ~ ' .
Trough belt conveyer
holler ciill for fine ,grinding 
incl. 2 machines for 
recrindin^ the rolls

1
I

u ' . 1'.7.7 1 7 1 OHIO C*7ICe‘ 1 - - .. ...

Apron conveyer 
Box feeder

I
1

Trough belt conveyer »
Supporting structures 
and platforms

1 set

Chutes and hoppers 
Auxiliary materials

1 sc; 
1 sei

. CC'.l CO^lVtrrOu — . 7T.0C0 CC.COV — Z Z Z — —i ‘ *

I.'caldin;; shop
ir.tcrcinhecti..; and ttv.aus'. T^-.r--'

Vacuum au^er with 3 
1 exchangeable mouthpieces

1 ir.rult.tinj^jntes _of ^-'...sc-rs.^trutu

Tilting roller bed X '11111-7“ 1 11 Til 71.’ — jiri~
Circulation chain-type cutter 1 S’ —p — •
Transport table 

j Automatic setting machine 
1 holler bed T G:;'-'r.c-¿river: lii.-h-" if t oruc'ui J

| feeder for the loader 1 hydraulic fork v/ith accessaries 3
| One-column loader 1 ''il ..
fix-column storage receiver 
for v:et bricks

1
.----- ■:-------

j Electric multi-stage truck 1
jElectric transfer table with 
! turn table

1
0.1- r.lC-CCCd"----- ■-

Six-column storage receiver 
1 for dried brichs

1 c m :rsl _ equips.-:.nt.^neusuriny^-n. tiu-

i One-column trancloader 2^ si id in • :cs.
, Bictributing apron conveyer- 
provided v/ith dry brick lev^l.1 ?r

. ‘ICOIOV. • 111 ...1 '/•_'2T"r 'h.__ __r_ * V .. .1*

i Laths removing end dry 
; pieces tronsloodin;; device - .uiii 7 Cm V r ; v - v r ^ £ i  : r . 7 : ; V
holler conveyer for i 
transport of laths
Laths storage receiver

; feeding conveyer of releasee 
laths for recirculation

; Belt conveyer for further 
! transport of ury pieces to 
! loading point for the kiln

1 ------ > c -— ..if, ..CC.d, rn->"-l-G
-.. j f ' ~  * OI*C-Cl J

Metallic laths . 50x30x1 ,540 mm
-0_-CC .7 , Z C - w— -CClx

Insulation materials

1
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IV. „I.f G..k C"L'vIkCff 7h.0 — i . v 1 _■ >.-..1-0 i

Cazacizy 11,220,000 pcs/year (green moulded
bricks)

uI'O w — *('̂*0 ̂ 11,220,00' zes/year
Xgreen dried 
bricks)

Gharyinj capacity i0jCCO pcs
v.orkinj capacity 7,200 hr.-./year
irying cycle tC itOUTS
Specific drying heat 
consumption per k£ 
of fired products

1.237 UJ/kg

lusi oil consunption 130 kg/hour 
935 z/yeer

Ooai-fired annular kiln
Kiln design Moving fire top-fired 

barrel arch kiln with 
block charging

fired ware Perforated «ricks
a o^.i»jk. — 2.o

Gross output 10,533,000 pcs/year 
_, ' ;S pcs/hour

Groce weijh- ou¿pu 2S,757 t/year 
3*t*r t/nour

fuv.ser of chambers 
iitk of channel

22
4.0 r.
*T d C . -.t # 
XfGpo Co&.si.

.. - '¿ o of a ckss.ber
C; i\;c of kiln 
... ra:e density of

c cc- _ „ ~
215#£4c pcs 
382 k*/cu.r.* of 

setting
1'drdr. • nrocos.t:
fire reversing rate 
fur.f r of wor.cin/; days 
hur.b-.-r of kiln turnings 
¿■-inters

loo hours 
350 day -/year
50 t- mir.gc/year
51 coal stokers

: I and pov/er 
" -.ptdor.:
. p ■ : Ic heat 
** sr.w.̂ .-.dor. '.335 MJ/kg |

.alo-l.'ic value of coal 15.51 MJ/kg
foul constutption 253,-'-5 kg/hour 

2,507 ./year
..'...tail .d lectric 21 k'.V

-i-.-ctric ptwer 
cc/.c*r.ption per -tour

17 k'.Vh

Consum i icr. o f rav  m a te r ia l
in  e x tra c te d  c o n d itio n I t , 550 t/y e a r
C ensuretion o f fu e l  o i l
f o r  t'..e d r i or 535 t/ y ear
Consur.->;ion o f c o a l
fo r  the k i ln 2 ,5 0 7  t/ye a r
I n ; t a i l e d  el e c t r i c  oower
input t2 t il-
1 'le c t r ic  to ■ver ccnsu n p tion 2 ,5 £ 5  GJ
Goncur-otion o f te c h n o lo g ic a l
wazer 8 ,5 0 0  cu .n / year
Consvuz-tion o f w ater
f o r  s o .^ a l conveniences 700 cu .n / y ear

V I. lllC U ll

Prod uction w orkers

S h i f t s 1 s t 2nd 3rd 4 th

P rep ara tio n W o xs ro -  - -
lo u ld in c  shcp +
la tr .s  handl i^ c  3 - -
l iv in g  ir .c l • heat
en ch an ter i 1 1 i

2+2 2 2 0

.lan o lin e  oi products *t - -
tra n sp o rt of  dry
p ie c e s  and products 1
O il syster. 1

3 3 3

-r. zue t o t a l  o f  21 w orkers or.1 y d ir e c t
production -.vorkers are included, ine nur.bcr
of r.air.-tcr.ar.ce v/crkers (electricians, fitters) 
should be determined •.vizi; regard to their 
qualificaiior. ir. respeezi/e countries.

-- S:T-iT5TV’t‘'’''ri 1
f.equireu area of production 
premises

1,000 sq.n

Informative trie,. of
.machinery free huro~ an 
ports

532,000 US ft,

i
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Cable lo ¿ -  co n tin u a tio n
m

3~.ГС:Г..\С --1S т. ò per vea:- i

?u e i and power 
consu m í io n :
S p e c i f ic  heat 
consumption

• 1 .3 3 0  Ш / '¿C

C a lo r i f i c  value 
o f  co a l

1 5 .0 1  :.:c/kc

Consumption o f  co a l • V / f J4. /--0 lÀ—
1 , 0 4

In s ta l le d  e l e c t r i c  
power input 12 k.V

l i c e  t r i e  power 
consumption per hour 9 kï/r*

J
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IV. THE PROCESS OP ESTABLISHMENT OP A BRICE FLAHT

The technological equipment of which various 
variants have been described in the preceding chapter 
is only one production factor. It forms together with 
engineering works, raw and auxiliary materials, energies, 
labour and managing staff the physical substance of 
a brick plant. The preparation of the cstablislxsent 
of a plant is an exacting process consisting of many 
activities planned within the framework of a project.

Successive pb^aeg of a project

A. Activities aiming at decislonHaaking
- Geological research
- Preliminary testing of raw materials
- Pre-feasibility study
- Laboratory testing of law materials
- Pilot plant testing of raw materials
- Elaboration of technology
- Peasibility study

B. Project engineering
- Engineering design and preparation of books 

of tender for equipment
- Evaluation of tenders for equipment
- Preparation of books of tender for civil 

engineering works
- Evaluation of tenders from civil engineering 

contractors
- Co-ordination of construction, equipment delivery,

erection and supervision
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•  ftywlaiOB during o c m IwibU bb
• St^oniaion of r t t f H p cnranrtnslnnins

for cley nocoeocry, There eve viable end t h e  as d o g  ways

She invalidation should start «1th a  visit to 
the Geological Survey of the respective country» There 
sould be fleer reports in the library dealing «1th clays 
but there ney ue more reporte on prospecting for coal, 
oil, metals, etc, These reporte often contain hints 
to d a y s  in the upper layers of the overburden. The pits 
exploited by the existing h e d l n a f t  brick produce?» 
are also a  pmnialng guide to day deposits» Contractors 
of road feniiafay; ore sura to possoos inf«aaition on

She ¿eoloclet looking for d a y  suitable for 
brick a m f e o t u r e  ahwbl bo eertetod by a brick plant 
technologist. She identification of d e e  of deposit, 
calculation of reserves, IMnknoos of overburden, taking 
of representative runplin «id propoed of the mining 
method should be their Job,

She eoEtent of the taking of sanpleo depends on 
the purpose for ̂ rtnh they are needed (prallmlnesy, 
laboratory, pilot plant taste) and on the required 
quantity of d a y  is the deposit. Drilling sinking shafts 
into ths gnnmd and taking nwaplnn D m  d a y  outcrops ora 
the applied isethode. If the homcgenity of the deposit
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has not been sufficiently Investigated In the Initial 
phases an adequately intensive drilling should be 
repeated before opening the pit*

Conclusioni

The samples taken successively in particular phases 
are delivered to a testing Institute for preliminary, 
laboratory and pilot plant tests*

^HirHrmyv testing of raw materials

The objective of the preliminary testa is the 
identification of the tested raw material by ascertaining 
its basic properties* The preliminary teats should provide 
for the basic Information regarding the application in 
a certain product* They are carried out In the following 
sequences
- Description of scopies
- Experimental firing and assessment of fired corpuscles
- Preparation of laboratory briquettes
- Determination of water of plastleity
- Drying shrinkage
• Firing shrinkage at three firing temperatures
- Vater absorption
- Bending strength
- Assessment of colour and appearance of fired 

laboratory briquettes
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Conclusion: V
\

If the preliminary tests are positive, a preliminary
technology may he drafted within and for the purpose 
of a pre-feasibility study*

Pre-feaaibilitv 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 brick 
plant inclusive of its location with estimates of capital 
requirements, Investment costs, production program», 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*

If the result of the pre-feasibility study Is 
positive laboratory and pilot plant tests may follow*

Laboratory testing of raw materlAla

First of all the preliminary tests are repeated on 
a larger amount of samples representing the pattern of
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hoaogenity of the deposit* Technological tests are extended
by drying sensitivity (by Bigot)» extrusion test» bulk
density» cold crushing and bending strength tests* Further 
important laboratory tests are sieve grading, chemical analysis, 
X-ray analysis or thermal analysis.
Conclusion I See next paragraph

Pilot nient testa

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

Conclusions

If laboratory and pilot plant tests are positive 
the definite technology of brick manufacture can be 
elaborated*

Elaboration of technology

Based on the laboratory end pilot plant tests and 
with regard to ths outlined production programs as 
estimated in the pre-feasibility study, ths production 
technology is devised» Operations And outputs in particular

#
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phases are described so as to give a sufficient back-ground 
for choosing suitable machinery. If the brick plant 
Includes the clay pit as well the mining technology i& 
to be elaborated.

Conclusion:

The technology Is completed for its application 
in further steps of the project.

Feasibility «tuifrr

The structures of a pxe-fiaslbility study and 
a feasibility study are identical. However, the back­
ground is more precise and moro 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 investment costs price lists and offers from producers 
of equipment and from contractors of civil engineering 
v/ork are at hand. Also production costs are corrected 
on the basis of the definite technology.

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 entrepreneur, the bank or the government

sa
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authorities*
The feasibility study is conducted by an 

industrial economist and a market expert*

Conclusion*

If the results of the feasibility study are 
accepted the Implementation of the project may be 
started*

«nd preparation of books 
of temper for eouiiment

On the basis of the feasibility report the over-ell 
design 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 detailed designs in further stages should be 
elaborated by a designer experienced in brick manufactu­
ring equipment*

The books of tender are sent out to potential 
suppliers of equipment*



Evaluation of tenders fog eouinnant

She received tenders are compared and evaluated. 
Technical characteristics of equipment,completeness, 
required over-all dimensions of production premises, 
delivery period, price, supplier's credit and guarantees 
are taken Into account* The most suitable tender Is 
selected and the supplier contacted for the piirpoae 
of concluding a contract* The contents of a model 
contract for delivery of equipment ere enclosed* (See 
Appendix Eo* 1)

An entrepreneur unexperienced in brick manufacture 
should prefer contracting the delivery and erection 
of the whole production equipment with guaranteed output 
(as per cosfenct) 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 evaluation of tenders should be 
entrusted to an expert in brick manufacturing equipment 
and technology*

Conclusion?

After the conclusion of the contract (or concurrently) 
books of tender for civil engineering works may be 
prepared*
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Preparation of books of tender for civil

First a detailed lay-out of manufacturing equipment 
should be elaborated by the client (if not contracted to be 
delivered by the supplier of equipment) v/hcre not only 
the foundations of machines but olco participation of civil 
engineering contractors in the construction of production 
equipment ie specified (e,g. brickwork of driers and kilns)* 
A specimen of bills of quantities for such a purpose 
is enclosed (Gee Appendix II0* 2). The above background in­
formation should be included in the books of tender for 
civil engineering vrorks, They should include required 
types and parameters of production premises, administrative 
buildings and other civil engineering works such as 
power, water and sewerage lines, roads, fencing, etc.

Conclusion:

Books of tender for civil engineering are sent out 
to potential contactors.

Evaluation of the tenders for civil engineerinr work

The received tenders arc compared and evaluated 
and the most suitable one is accepted. It is the matter 
of the contract whether the detailed designs and lay-outs 
will be elaborated by the client, the contractor or 
an architect. After the conclusion of the contact 
prelirainary measures are taken for meeting local regu­
lations and ensuring a smooth start-up of realization.
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The preparation of the books of tenders for civil 
engineering works and the evaluation of tenders is an 
assignment of a team of specialists in various professions*

After evaluation of the most suitable tender 
a contract is concluded between the entrepreneur and 
the building contractor#

C o-ordination  Qg co n stru ctio n »  equipment d e liv e ry . 

erection *md gungrvjgjop

For the purpose of organizing the pre-investment and 
investment activities the entrepreneur should establish 
an independent group consistingct least of a managing 
director* secretary and cashier-bookkeeper* The counterpart 
engineer* manufacturing foreman* clay pit foreman* chief 
of quality control and tests, draughtsman and warehouse 
olerk should be assigAned since the start-up of construction* 
This staff may become a permanent one after the 
completion of the brick plant construction*

A master chart is prepared Indicating the schedule 
of construction* equipment delivery and erection 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*

Conclusion»
After the successful completion of this phase the 

start-up and manufacture commissioning follows*
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Supervision durlTi-q* anpatruction

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 manufacturing equipment includes 
deliveries of equipment» erection and connection*

The construction of civil engineering works Is mostly 
supervised by specialists in various trades who partici­
pated in the evaluation of the tender* The manufacturing 
equipment and its «action is supervised by the counter­
part engineer or by an invited expert.

Sunervifllon o f *nd

In compliance with the guarantees stipulated in the 
contract functional tests of particular machines are 
performed by a representative of the equipment supplier 
and under the supervision of the counterpart engineer*
If the tests are satisfactory the whole plant is 
commissioned and its guaranteed output as well as 
performances of particular sections are tested* As 
a rule also the quality of products is guaranteed 
checked* The testing results ore sunoarized 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 manufacture and 
v ± U  probably know bow 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 his own# He may be also Interested In seme of 
the described plants and require the information from 
the sellers.

To an entrepreneur who is not yet familiar with this 
lina of manufacture this booklet should be more useful*
He will follow the sequence of activities in Chapter Ho. IV 
and invite consultants accordingly* If he is not sure 
about the extent of demand for bricks and if there is 
nc previous information evallable about the quality of the 
clay deposit to be exploited he will satisfy himself by 
ordering preliminary tests of raw materials, the review 
of which he finds in the same chapter, along with the 
elaboration of a pre-feasibility study to obtain the 
primary technical end economical orientation* In this 
phase the Chapter Hos> II and III should be of a 
considerable use, giving the Information on technologiee* 
technological equipment* consumption of raw materials* 
fuels* mater* labour requirements and Informative prices 
of equipment delivery* The Indicated extent of the 
required production area 1s a basis for a preliminary 
price estimate of the production premises* If the size 
of none of the referred brick plants compares with the 
size of brickworks considered by the entrepreneur* tfc * 
required data may be calculated by extrapolation* In case 
the mechanisation of the plant is to be substituted partly 
by manual labour the data must be recalculated aeoordlngly
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and equipment sellers contacted if need be*

If the conclusions of tbe pre-feasibility study show 
good prospects the laboratory and pilot plant tests referred 
to in Chapter No* IT should follow* The next step then 
is the feasibility study which again nay apply sons 
data and technologies from the Chapter N03* II and III*

If a previous information on quality of the deposit 
is available and the soope of demand for brick products 
is warranted* the pre-feasibility study nay be omitted*
The laboratory and pilot plant tests are made successively 
and the feasibility study follows*

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

Contents of a node! contract for a brick plant equipment

Section I 
Section II 
Section III 
Section IV 
Section V 
Section VI

Section VII 
Section VIII 
Section IX 
Section X 
Section XI 
Section XII 
Section XIII 
Section XIV 
Section XV

Section XVI

Section XVII 
Section XVIII 
Section XIX 
Section XX 
Section XXI

Introductory provision 
Object of contract 
Purchase price 
Transport insurance 
Delivery terns
Technical and quality conditions 
of the delivery
Packing and marking
Shipping instructions
Advice
Inspection of quality 
Guarantees and take-over protocols 
Delivery terns and transfer of risks 
Payment conditions 
Force raajeure
Consequences of delayed fulfilment 
of sellers obligations
Consequences of delayed fulfilment 
of buyers obligations
Erection of equipment
Service
Patent lights
Arbitration
General provisions

Enclosure I 
Appendix 1 
Appendix 2

Appendix 3

Technical specification of delivery 
Electrical Conditions and Requirements
Conditions and Requirements for Dust
and XTolsc
Tender



Enclosure II 

Anlosurs H I

Enclosure V T echn ical
d t l i m t d

on th e p a rt o f th e s e l le r

an tike p e rt o f th e buyer

d on rasn tation  to  be 
by s e l l e r

docum entation to  be 
by th e buyer

C onditions fo r  «ark s conductdd 
on s i t e



Appendix No* 2 IA«t at building material» for brick n l m t  kilns 
(u su a lly  d e liv e re d  lo c a lly  by buyers)

I  te a M aterial U nit Required q u a n titie s  f o r  an n u lar k iln s  producing  
p er y e a r

- 10 m ill*  b rick # 5 m il l , b rick s 2 -3  n i l l . .  b rick s

1 S o lid  b rick s  
o o n ra s s iv e  s tre n g th
F i l o t
2 9 0 /1 2 0 /6 $  an

pcs 6 1 7 ,0 0 0 3 7 3 ,0 0 0 3 2 0 ,0 0 0

2 fee-tcenrity- b rick s  
oo a^ ressiv e  s tre n g th

2 9 0 /1 4 0 /6 5  an

poa 2 1 ,0 0 0 1 3 .0 0 0 «a

3 V ertlan d  cement 32$ t 193 63 60
4 Slaked lim e t . - 41 31 28
5 R iv er send ou*m 368 213 224
6 G ravel sand cu*m 380 251 210
7 Quarry sto n e f o r  

foun d ation s ou*m 180i 110 105

8 Sieved c lin k e r  w ithout 
o rg an ic adm ixtures ou*m 890 392 250 ;

1
9 A u x ilia ry  sawn tim ber 1 cu*m 11 6
10 R ein foroln g b ars t 2 .5 1 ae
11 S tru c tu ra l s te e l t 5 3 3
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