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CALTER ONE (1)

BRICX F.CTCRY

INTRODUCTION

This report is reconcerned ultimately with the desirn of a Factory
which will process Building Bricks, hence the name Brick Factory.

Brick making is one of the oldest industries in history. Many
mechanical developments and changes in production methods have been
made through the years to increase production capacity, reduce costs,
and to permit regid size, shape, and quality specifications. The
basic operation, however, remained the same,

"p factory is any place in which the factors of prduction,
land, labtour, Capital and enterprise are brought together for the
creation of a geood or service',

In order to carry out the above function, the factory should
be enclesed in a building, or group of buildings that would protect
the ,roducts equipment anc workers from atmosplaric hazards.

Every industrials building has its specific problems, which
larsely depends on the processing technique, the loeation, finance,
and the by-laws and repulations.

This report is therefore devoted to:

(1) the examinition of the problems involwved in establishing a

"Brick Factory" including the examination of its fesibility,

need and suitable location.
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(34) the studv of the manufacturing technique.

(iii) the design of a builcing that will not nly solve the
specific functional problems involved but also sclve the
varied problems of the workers! comfort and the improvement
of the neighbourhood,

Brick is made by molding eclay into the desired shape and size
while moist and pliable and drying or hardening it in the sun or in
heated owens. When sufficiently baked, or fired, the brick is
used as a building or paving material.

The processes for making brick are comparatively simple.

The basic principles are accepted as standard methods throughout

the industry today, Many deviations from standard methods have been

develoned and adopted by various plants because of speciality

product requirements, and labor and social legislation.

There are three tasic methods of making Brieck. They are:-

l. the dry press method

2. the stiff mud method, and

3. the soft mud method.

The dry press method is usually used in the manufacture of fire
bricks and various refractory shapes. The soft mud method consist of
pressing the prepared materials into wodden molds. In the stiff mud
process, the material possesses enough consistency and strength to

support its own weight so it can be extruded and cut into the
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desired length., The stiff nud method was chos:n as the subject
of this report because it can be adapted to the variable condi-
ticns of climates easier, and because:
l. A wide range of clay can be used
2., The equipment, is readily adapted to different material qualities
and differcnt sizes and shapes of brick, and

3., Less equipment 1s required.

Therefore, this report pertains to the stiff mud method of

making building b-icks.
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INDUsTl LIZATION IN NIGEAIS,

A8 the population of this country increases at the rate that the

recent census figure reveals, so does the need for industrialization i
to meet the needs of the people. Many industries are growing up in

opr around the larger towns where the require service will be readily
available. In recent years, many towns and villages have been

served with modern amenities, good roads, railways, electricity,

water, telephone and other ser ices. The direction of industrializa-
tion should therefore be more focused on products that contribute most

to the economy of the country.

DIRECTION OF EMPHASIS:

Nigeria is 3 developing country with many housing profects
comming up as such there is need for providing a means whereby the
general public will te provided with a building material that will be
cheap enough for people to be akle to construct standard houses.

This will mean increase in wealth and standard of living
of the people, in addition to providing new and more sources of
employment to these effect the government has provided great
sum of money to almost all the States that has tie raw material
(clay) to build brick factories,

The development. of local industries, particularly those
based on local raw materials, will go somewa r towards miligating the

effect of prices for imported goods rising when commodity prices
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are weak, and will also reduce expendliture involving foreign

exciinge. The need te industrilize our products cannut be

ovarastimated, N

Brick making ought to bLe industrialized in this country
Ifor large quantity supply. These processes, as whll he shown
later, are carried out under cover, namely, builldinis that will
not only satisfy the functions of clay supply storage, processing
and despatch, but also provide working comfort to the workers

1

and contribte to the feature of thelr environment,

CONCLUS TON - - S
The author has shown in the foregcing paragraphs that the
establishment of a Bzick processing TFactory in the New Federal
Capital territory is not only desirable but also necessary. The
project is necessary for the following reasons. ;f  T
1. o provide a high standzrd of living for the people by raising
the national income by the provision of ches, building material.
ii. to deversify the countries economy in order to prepare Nipgeria
to withstand the shocks of the worlds fluctuations of the prices
of primary products. ' o | R
jiii. +to save the foreipn exchange earnings which will be uged for

. the most vital goods that camnnot be manufactured locally.

tLr
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ive to increase Nigerialts employment opportunities both directly

at the plant and indirecetly through the aneilliary services.

Ve to provide a forum where Miperians would acquire the technical

know-how which is necessary for a developinz country.

vi, to give the author a chance of acquiring the knowledge of industrial

architecture, a field that is becoming important on an industrial world,
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GENeaL . SSUMPTIONS :

In order to make realistic estimate certain assumptions must
be made:
1. The Cost of the building equipment and material necessiry are
based on Nigerian prices.
2. Labour cost uscd are the average for the industry and skill
described, based on recently published figure of Nigerian bureau
of labour statistics,.
3. All other costs, stalistics and figures are based on current
Nigerian prices.
L. \dequate heat, light, water and electricity are available at
the rlant Site.

5. Adequate transportation facilities are available at the Flant Site.

6. the rlant Operate on a 80 hours - week two shift labour force,
7. pecial provision is made in calculations for training of

new personnel,

8. The fullowing items cannot be estimated realistically:

A« land value

b. Distribution metheds and selling cost.

¢, In-freight and out freight.

d. Taxes.
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THE ..ACHITECT 'ND CHOICE OFf kJUIPMENT.

The selection of manufacturing equipments, like the chuice of
manufacturing procedures, is a specialist job, and one that requires
careful planning and studies. Allhough much effort has been made by
the author to select equipments that are suitalle, the selection
cannot be descrited as ideal. In practice, expert industrial
engineers go the full length of planning the procedures and
selecting machines. ‘ccording to the means, cost and location
of the plants, and their services, no doubt, must be
availed af by the manacement and the wechitect. The architects
roll is, therefore, to afford the btest building censtruction and
select building materials that will suffice the needs of the
chrcumstances, bearing in mind the cost, manufacturing procedures
the requirements of the management, the environmental camfort
of the workers the requiremcnts of the equipments and the

effect of the product on the building and vice-versa.

PLNT - CLY.CITY,

The factory is medium sized capable of developing to large
scale. The plant eapacity is based on the following factors:

PRODUCT SrECTFIC \TION:

LENGTH aan 29 cm
WIDTH owe U cm
DEFTH 6.5cm
DRY WEIGHT 2.2z

COLOTM pre Cla?’ red,
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Estimate

Brick cutting machine capacity per-hour

(Gross Brick) LO moulds/minute x 12 Bricks

each mould x 60 minutes)

14,400 bricks

Working in hours per/day (allowing 13,57 time 7,12 hours
for unavailable and personal delays)
Brick formed per day 102,528
Less expected 5¢ loss in forming, drying
L,563
and firing,
Net Production per day 97,402
Net production per five day week
187,010

(80 hours week)

Net annual production per 1,000 units

26,350
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MANUF.CTURING OPEA.TIONS

There are seven basic operations in the manufacture of brick
using the stiff mud process:
1, Mining (winning)
2. Preparation
3. Pugging
L., De-airing
5. DNrring
6. Firing (Furning)

7. Inspection,

However, before starting full scale manufacturing operations
the clay must be tested to ascertain its suitability for use
in Brick making. This step is of utmost Importance and is,
therefore, discussed in the following paragraph prior to dis-

cussion of the seven steps menticned above,

TESTING OF CLAY:

While dlay suitable for brick making are found in many
different places, it is essential that the clay be tested hefore using
it in regular production, The full procedure for testing clay

requires considerable experience in the brick making field,
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Essentially the testing is done by malking samples lots of bricks

and testing them after processing: or firing. A chemical test,
however, may be prepared in a laboratory equiped for testing

s0il, This test would show the composition and proportion of the main
chemical element in the ¢lay. The chemical test would cover the
suitability of the clay within broad limits only. 3uch a test would
ineffect, be a negative onc, in that it mipght show up certain
undisirable characteristics in the clay., However, it would not
prove conclusively that the clay Leing tested would be definately
suitable for brick making., The real test would be in making = ¢
sample lots of brick, with clay samples taken from different

areag of of the clay deposit (1) the fusion point of the clay

(&) The burning behaviour of the bricks

Initial test sixiuld be made by a technician with a full knowledge
ef the procedure. 3Subsequently the foreman or man in charge of the
plant may make the necessary tests when it becomes necessary to take
the initial supply of clay from a new depesit. One acre of clay

deposit should make 850,000 bricks per foot of depth.
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MIN.JG:

Mining is the operation off dizzing the raw materials from the earth
and delivering it to the plant site. The mining method will depend
upon loenl conditions such as depth of supply distance from the plant
and quantity available in a particular location, The clay will be
dug with a power shovel and loaded on rail dump cats. It would
be hauled by the rail cats to the plmt,

The mining operation should maintain a few days! supply of
materials in advance of the plants needs the practice of storing
the raw material has, in the past few years, provén to have
several advantages which are worthwhile.

1. Plant production is not interupted by delays or
breakdowns in the mining operations.

2. The weathering effect of storing the materials makes them more

workable and tends to improve the product,

' WEPIRATION

Preparation consist of removing forecign materials from the clay

that is obtained in the mining operation,




Obliczanie wydajnoéci kruszarek szcz¢kowych. Kruszarki szezgkowe nalezy do
maszyn pracujacych cyklicznie. Wydajnodé ich zalezy od predkosci obrotowej walu
napedowego, od wiclkoSci szczeliny wylotowej i od rodzaju rozdrabnianego materialu.
Podczas jednego cykiu szczgka ruchoma wykonuje peiny ruch wahadiowy, podczas
ktérego nastgpuje kruszenic bryl nadawy oraz wysypywanic si¢ ziaren produkru, Schemart
rozdrabniania materiatu w kruszarkach szczgkowych przedstawiono na rys. 3-102.
Produkt wysypuje si¢ z kruszarki pod wplywem ci¢zaru wiasnego. Czas spadania
najwyze] polozonej bryly réwna si¢ okresaw: czasu wychylania si¢ szczeki.
spadania z wysokodci i wyraZony jest wzorem

/
w= |/ 2R ek 3-78]
s

gdzie: g — prayépieszenic ziemskie, cm/sek®; h - odlegloé¢ najwyZej polozonego
ziarna od szczeliny, cm,
Czas wychylania szczg¢ki oblicza sig¢ ze wzorn
. 10 )
1. ” sck [3-79]
gdzie n — predkosd obrotowa walu, min ' .
. Okreflajgc wysokos¢ & za pomoca kata zawartego migdzy szezgkami i skoku szezgki
ruchomej S otrzymamy ;
) S

A e {3-80]

Z poréwnania czasu 7, i czasu f, obliczamy predkoil obrotows walu »

/ 28 30 _ g .
j - . N - 8-81
I/ Pga"n? TP 665 l ¢ min (8-81]

Kat zawarty miedzy szczekami, nazywany kgtem uchwymi, musi by¢ 1ak dobrany,
by bryly nadawy nie wyskakiwaly podczas kruszenia. Z warunkéw réwnowagi sit
dzialajgcych na bryle nadawy podczas kruszemia mozna wyliczy¢, ze o % 2y, gdzie ¢
jest kgtem tarcia bryly o plyty szczeki. Zwykle kat ~ wynosi 20- 227,
gblstaé ziaren produktu wypadajacych z kruszark: podcezas jednego cyklu oblicza sig
zoru
(P | S\ NA

F gy W 13-82]

- gdzie: e — szeroko$é szczelingy wylotowej podczas zblidenia sic szczek, m: b — sze-
_rokoé¢ szczgki, my S - skok szczgki ruchomej, m. " i o
Wydajnos¢ kruszarki szczgkowej obliczamy ze wzoru

s s 30nSb2e+S)k

Rys, 3-101. Kru
szczgkowa uderzerioy

/

sl & 4
‘q‘..'-ai_

Rys. 3-102. Schema
drabnignia materis®
szarkach szczgkowyc
w rekécie)




powyaseynil LZysiwsCl POUslawOWyLll Lazyny QoS | oL . 0g4 ponadto czeg~
k‘;wo rozdrabnia¢ surowiec 1 w pewovn rieduZv-y eton in mic <t en i lomoee-
aizos -rn..

"~ Do naj Jpowuechmonyd: 1 znanych maszyn aczon,ci do dozowania J
mas, ktér}'ch skladnikami podstawowymi s3 surowce plastyczne, zalicza sig:
— zasilacze skrzyniowe,

— zasilacze okrggle oraz
— podajnik. talerzowe.
Do dozowania materialéw sypkich uzywa sig domwmkéw talerzowych 1 wxbracunych

3.2.2. Zasilacze skrzyniowe WH' p"‘ﬂ\) o "“. el )H’JL ‘

Pierwsze zasilacze iowe zostaly wprowadzone do przemysiu ceramiki budowlanej
przez niemiecky fa maszyn Handle. Sg one maszynami dozujacymi najczeécie)
mmnytm w tym ysle, a produkuije si¢ je w rdz: ych rozwiazaniach konstruk-
cy;nych i typmmlknm; Zasilacz sk zyniowy z pclnym wypose *eniem techniczoym

moze wykonywa kilka czynnosci ﬂ;gc}mologlmychs, llla.. miesz.nie i rw.dnbnﬂ:zxzu
oraz porcjonalne dozowanie skladnikéw masy. Schemat pracy takiego zas a
pnegzwimo na rys, 3-1.
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Zasilacze skrzyniowe maig przewaznic 3 kemory: hemorg 7 - wcze.1 do rliny
gruboziarniste), komorg 2 — do surowcea chuiego 1 komorg 3 — « o “imy thust?) zory-
lonej. Ilo&¢ dozowanej masy jest w zasadzic re ulowzna predio’sia  S.ay przenoénika <,

czym jes* rbwnicZ zalezna od grubosci wastwy vl ormowanej p y “7yio e 2 rasilacza,

| ski.d Inych s W 3188y jest reoulowr - " oteevria
zasuw 5. Rown bierani zcze olnych skt 4 ¢ - 2y ::lﬁ v migd~y
innymi od stopnia ich robnicnia, ktéra e operacja jest dofor . no;.zes ucinaki

€ zamontowane w komorach 7 i 3. Na wylecic 7asilaci zun..ulowm\' jest
. bijak obrotowy 7 do rozbijanii, wyréwnywaria i mieszania <y
Zasilacz skrzyniowy sklada si¢ wiec z ponizezych gléwnych zesp 6o

~ skrzyni,
— zespoléw roboczych z mapedami,

ramy noénej.
Zuilac:u mogy by¢ wyposazone dodatkowo w:
- pnymwh e do transportu bocznego masy,
szarki do wstgpnego rozdrabniama surowcedw twe dych,
duwwmku mntem!u sypkiego.
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Na prayklad firma Uniceram (Francja) produkuje typosz zasilaczy o pojemnosci
nkm}:niyod 1,6 do 11 m?, firma H.II.‘:JI. Ii typoszereg o er::'mold 0,7; 1,85;
2,63; 4,5; 6,4; 8,151 11,2 m* (tabl, 3-1). Ostatnio wprowadza si¢ do zasilacze
o duzych pojemnodciach skrzyni (20, 40, 60, 80 i wigcej m*). to jedoolite
rozwigzania skrzyri waglednie skrzynie wielosegmentowe, tzn, o n ych stopniowo
scgmentach (rys. 3-4), _

Modliwodé¢ doboru pojemnodci zasilacza w sxzerokim zakresic zezwala na racjonalnc
jego zastosowanie w ciggu produkcyjnym. Warunkami limitujgcymi dobér pojemnodci
aasilacze mogy byéd: pojemnodd knclﬂay do transportu surowca, tado-
warki, wymageny zapas produkcyjny zaletny np. od odleglodci kopalni do zasilacza itp.

. Zespoly robocse. Podstawowym zespolem roboczym kaidego zesilacza skrzynio-
wego jest praenodnik, ktory st dx;o ia masy z poszczegblaych komor
skrxyni do zsypu (rys. 3-5). Najczgiciej stosowany jest w 2asilaczach przendénik ply-
towy, Diu i agerokod¢ tadmy przenoénika wyznaczajy poziome gabaryty maszyny.
Przecigtne ci ofnikéw miecszczy sig w granicach 2-- 10 m, a szerokodei —
w granicach == 1500 mm. .
mwm ‘:: wykonane z blachy stalowej i majy na zewnetrznej powierzchni
wyMobienia (rys. 3«A) w celu zwigkszenin przyczepnosci masy do powierzchmi plyty
1 awigkszenia zdolnesct przenoszenia, co ma szczegdloie duZe znaczenie w przypadku
dozowania glin thustych 1 poboru ich 2 zasilaczy w duzym stopniu zapelnionych, kiedy
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There are Lasically two methods of preparing clay, It can
be soaked overnight with water and the stones and other foreign
matter removed Ly hand the next day, or mechnical equipment can be
uged for the primary reduction (grinding) and pug milling,
The mechanical method provided the most uniform and consistant
quality on a day-to=day basis. Excessive looses can be expected
in the drying and firing operations if proper preparation and

quality control is not maintained,

The preparation is handled with two machines; a gramulator and
a disintegrator. The gramillator breakes down the material by
impact of rotating blades, It is illustrated in gigure the
disintegrator is usually a two-roll crushing type machine that breaks

down or pulverizes the material,

PUGGING

In this operation water is added to the prepared clay., It is
important that not 16 oz: are needed for each 5 pounds of clay., is
the water content increases, shrinkage in the rdrying and burning
increases. This results in losses of materials in process and

defective break,
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p_t_-'-»'iring 3

In this operation the air content in the clay is remove by the
de=airing machine which it passes through and goes to the
extruding michine which extrudes the day through dies which
are shaped according tv the shape and size necded as well as

the number of perfurtis needed,

DRYING &

The extruded clay is thcn cut into required length needed by the
cuting machine, It is then taken to the drying chambers. Thesa
consist of a system of chamber snd movinz fans at the rean of the
chambers which blow warm air through the chambers and finally the damp

air is removed from the top by the use of exhanting fans.

Therefore this is an operation of removing excess moisture
from the formed brick prior to the firing operation. In the drying
operation, approximately one pound of moisture is removed from the
size of brick specified therefore the physical nature of the material
and the amount of hcat it will withstand in drying will affect the
drying cycle time.

Drying time will range from 3 to 4 hours in the dryinz chambers.
To obtain best yield, the drying chambers must be controlled accoxding

to the physical properties of the raw material and the humidity of



L UUMINIE 1al Ny

' "
r/k,‘l!/“' IHEAN ' I SEAFINC 3 Yl qny 1 n ¥

Zespolami robocan: 1oy 1y Zyny ! talerz, po Fatny vn el
townik: czastky s LA H! ik 0 sytikeolyea AN
mania masy. Ohvor il towdbvwa < Fano  dagky zast cov anm,
mechamzmu G ey WoieTkadl pies solnych skokow s ! .
dems, co poawaki vyt Gz e stepey predkosor ohirowed 105 1 [
Ronstrukcja krajomiee podiiuikg 1eea dzane o Gredniy 25600 pins. do
maksymaloe) woyelais ' dn 21l m  meziiag H-sapni
koSci obrotewe 1w aresic o 0008 do 04 alse s pray lica
" 50 abr/ir
“ }
o it o s - i Ml 20 ik | d el e )
P gy - -k ?g_‘_, " ¥ il Yy _' “ 1‘-"
FEPER gy o ey 4 |
R 2 ‘J / . f
{ R b o N TR " L e T X ™
[ b ¢ ]
. (717 BT-Ra et 5 ‘
1755
b 454 Ll M «® -
—
ZE‘I&‘I.} o 1oy ' LR N i P Is 1}
w ilo$e) 1o 2 v wolntvoh o I oo 1 .
rabowa, TSR] * ik, 1 2 pry [
L}’.j'-l\'l- I.’_IHI} [ } : !
Zadanic Jinaky VORI R Y el :
towego w Srodku . -, Iy Cilurz, Iy zebiega wiwezos yomonies
NIA 1| MICszania n o prRRZANO N $-3
Konstruk¢ja paodaj: ty e skl 27 ey nosne] wykorane
ksztahtownikow by IORINMNIC Woez rodkowe) snaervin |
ofaz zespol rolek {1 L hotale zbhun v ko s ko b
. L
wana. Odlew ' soeen od s Yool jesy eyvlon: :
stwzkowy, ki ined ‘ L v Szl ¢ Wak HITR.
lem z¢beiny 3 (LU TR AV Vo tedng o fag ) il
WERO Crernega, win b v omnansrodieg nneaLamym puo ko o
L‘."CII‘L'.’N‘. NELrey, i Ayvek watheswm -";';-‘ ' Wi fiy N1
zbiorczy, s b o A I
Shimak mez iy ) L 2ewW ’ THITPAM Cay
LI:JL'LI‘-IJ.\ (UL B S AT Y ey 9L 3 I
zmanc kieryakn '
(o _|
M ar [
;'Lq -
| | P i
HY ! §-yren
I e { ¥ ) { '
sl J R oL b
“rE'f“ - » 4
i 7 ~ |
1 f
1]y
: | . i
[ A s
|- A .-
It f
i \ 7 -
b '
r —— - ]
- , b ] i
i 1 i'w

Rys. %.32 Schemat P
Podajnika taleveowsgo ¢
garmakiem Sl
oy 1949




RotudnG — MACHINE

23] i jq zasadniczych roinic. Praca rozdrabnisaia jest
wlndﬂ:mgdynh:od&ych&ednkMikhmm
| mﬁ}ummpompw

Te wymiarami walodw, kudr: dacyduig o kdch gniotownika walcowego,
S raEw _l':kt-#lu. zaleEnym p:mm ProGucEnia,

: ktorych lub czelci, jak np. ramy, ulodyskowania, za-
w L

Jtisge firmy Soest Fer-
. ‘-Wﬂﬁhl\m 114.8)
\f-
(A"

Rozwigzania konstrukcyjne zespoléw maszyny, Walce gnictownike maje
ptadkie plaszcze zamocowane do piasty lub do rer.. zaklinowanych na wale. Walee
mnicjsze $q Czgsto wykonywane w caledcl wraz z piastami

f - Phaszcze 5§ wykonywane z jedaciitego materialy, ktérym jest vrwardzone Zeliwo,

hatiomana sral workwa dot - wl noganowa, Ze wzghlodn na charakier pracy material
plaszeza powinicn by odporny na scieranie,

Czesto spotykang konstrukcje walca z walem ilustruje rys, 3-61.
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Rys. 3-3112. Micszarka dwu-
walowa typu CRG hHrmy
Uniceram widok ogol-
ny Fai)

lopatkowych dla m-:szanin wilgotnych 1 suchych sg zalecane przez niemiecky wyiwornig
Kema. Te samc kicrunk: obrotéw s3 stosownae w konstrukouch mieszarck radzieckich
i amerykatskich. .

Skladniki mivszanin suchych, sbicrune lopatlkami z pobocznic koryta mieszarki, prze-
suwane sg wasstwami w kicruakn daa, aa Kidrym nastgpuje czgsciowo ich przecieranie
1 wymieszanie, bez obawy 12 masa zlepi siv w bryly uniemozhiwiagce dalszy proces
mieszania.

Unowoczesnicaie misszarki polegalo na zosiosowaniu lezyskowama toczacgo walow
mieszejgcych oraz zastgpicmu poprzcdnio stosonanel przeklade zebatej otwarte) prze-
kladnig obudowang, podparty emortyzatorami (rys. 3-111). Dzigki tcanu mieszarka
uzyskala budowg zwariy.

Przyklad zasicsowania zwariego ukludu papedovero przedsiawia koastrukeja mie-
szarki froncuskicj firmy Uniceram pokazana na rys. 3-1121 3-113. W zespole napedowym
znajduje si;, specjalna preckiadnia zgbaa.

Przekladmia napedowa te) micszark: jest tik ckonstruowana, ze ma trzy wejscia, umo-
zliwiajgce praejmowanic napedu od silnika z trzech rézaych stron. Mozhwosé ta daje
w projcktowaniu duzg swobode wyboru lokslizacyi silnika napedowego.

Na uwage zashuguje zastusmwanie kraty zamyk: jjee] koryto od strony wylote. Ma oaa
za zadanic rozwerstwial mase zbitg przez lopatk: mieszapee.

Rys. 3113 Uklad sapedowy mieszarki typu CRG firmy
'niLceay )
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cietnie dziesieciokrotnie wicksza od “?kladzin metalowych, Bardzo korzystma jest
wspolpraca metalowego Slimaka z wykladzing betonowg w czasic wansportu masy,
ws ta w duzym stopniu zapobicga zjawisku rotacji masy wewngtrz spirali
$limaka. Wspblczynnik tarcia masy o wykladzing betonows jest duzy, co polepsza
warunki transportu wskutck zmnicjszania si¢ pracy tarcia przez spirale {limaka.

— Prasa moze pracowaé przy dwéch roZnych liczbach obrotéw, przez co moZzna
uzyska¢ mozlis 0§ lepszego wyrcgulowania wdajnosci maszyny.

- Dm;lcilanic masy mozna uzyskaé zarbwno przez dodawame pary, jak i przez do-
danic wody. . )

— Poziome, niskie usytuowanie zespoléw roboczych i napedowych maszyny stwarza
dogodne warunki obsltugi.

Wydajno$¢ maszyny uﬁzy od ksztaltu formowanych polfabrykatéow 1 rodzaju su-
rowca.

Waznicjsze dane techniczne pras firmy Uniceram przytoczono w tabl. 4-7.

Tablica 4-7
Nicktore dane techniczne pras firmy Uniceram

L]

' I Wydajoké | Seedoica flimaka | Ciciar masapay
. Typ prasy | m#/godz ! mm : G
; | MF3 LC ! 4-10 | 320,350 : 6000
1 |
" [ i .‘._\ - g i |
\ | £.2R. 3 J 512 350380 7500
| | M.l C, 1 10--30 .’ 400/450 . 12000 |
A |
: Wyginalnicjsze konstrukcje niemieckie, Firma Weseshiitte Soest-Ferrum (NRF)

V pomysictve rorwiszanie Fonsicukeyme urzgdzensa do podgrzewania w mic-
*ce oraz da cigeia masy w komorze préZniowej i w prasach $imakowych rypu VS-D
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ucinark: obregowe,
- ucinarki gilotynowe.
Naped i sterowanie tych veinarek sg mechaniczne. Ostatnio wprowadzono do ucinarek
réwniez sterowanic elcktroniczne. '

4.3.1. Ucinarki obiegowe

Ucinarki oblegowe sg maszynami, ktore znajszly stosunkowo niedawno zastosowanie
w przemysle. Wprowadzila je jako pierwsza do przemysiu niemiecka firma Lingl
w poczatkach lat pigédzicsigiych. Prace nad konstrukejg ucinarki obiegowe] w Polsce
byly prowadzone zaraz po drugic; wojnie Swiatowey w latach czierdziestych. Do pro-
dukch seryjnej zostaly wprowad.one w latach szeiédaiesigiych, kiedy zaisiniala potrzeba
formowania wyrobéw wieloformatowych.

Ucinarka obicgowa firmy Lingl (rys. 4-69) ma szeroki zakres cigcia na diugosc i w prze-
kroju, Dlugosé cigeia wynosi od 45 do 900 mm. Rézne diugosci cigeia sg nastawiane
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i ey » mawwowa powictrze dla dwbch komor. Szybkosé przeplywu powictrza

w suszirce o pionowym przeplywie czynnika suszacego wynosi v 0,3 : 0,4 misck,
natomiast w Suszarce o 'm przéplywie v - 131,15 misck. Zuzycie cicpla
¢+ 900 = 1000 keal kg odparowancj wilgoci. )

Rys. 5-28. Suszarka cyrkulacyjna Bah-
co o picnowyin przeplywie ¢zynnika
‘Urfmﬂ“””

1 - wenlylaior miowy, 2 - negrrownicatd -

et A LEITIASERES
srep pesforomnng, f  podboga sdunews, § -

oy drawi, §  kuoal dwicrtmd powietrra, 7
o kanal ndlimowy, ¥ oiegma linkowe

DRYING CHamd

Rys. 5-24. Suszarka cyrkulacyina Bahco o poriomym
preeplywic ¢zynnika suszgcego M9

1 - weniylator ossowy, 2 negrrewnica, T sacaelbiie w i
mie daalowey, - drowi, S omal  Awichme ety £,
[ bl vwllvmy, ¥ vaerna hkowe, 8 v praveewnigy,
4 pracsirzen din ubslogi

Suszarki o rewersyjnym przeplywie czynnika suszgcego. Suszarki omé-
wione dotychczas charakteryzowaly si¢ jednokicrunkowym przeplywem czynnika su-
szgcego. Jak wiadomo, nawiewany wzglednic odbierany cggle 2 jednego kicrunku
czynmnik suszgcy mie przyczynia si¢ do zachowania jednorodnego mikroklimatn suszenia
. w komorze suszarki.
W celu jak najlepszego wyrdwnania warunkow suszenia opracowano szereg suszarck
o dwukicrnnkowym pawiewie 1odcingn czvnnika «uszieess Svatem Gon poswals oo
LT IE SR T [T U7 S For R P PO TI TTT SR | YO saAOLCEY wsudn. Zasada
etk Sdecarck sewetyngch polega a tym, Ze¢ wentylator asiowy w okresionych
odsigpach czasa powoduje emiang przeplywu czynnika suszgeego w komorze, Ten
sposab suszenin ma wicla zwoleanikéw, kiorzy w sposOb nastepvigey motywuja ko-

235
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Charakterystyczne dla tego magazvnu jest wybierame masy za pomocy ladowarki.
ktora przewozi ja do jednego lab klku zasifaczy skrzvmowych.

3.5.2.3. Magazyn z zaladunkiem i wyladunkiem okresowym. Reprezentaniem
fego rodzaju magazynu jest dofownik z zaladunkiem i wyladunkiem za pomoca suwnicy
pomostowej z chwytakiem (rys. 3-136). Zamaszynowanic dolownika jest proste, skla-
dajace sig z:

- suwnicy pomostowej I z chwytakiem J,

- zasilacza olu‘;gtcgu 4,

- rozrzutmka 3,

Masa do dotowania jest dostarczana przenoinikiem 6, ktory zasila rozrzuuuk 3, stuzgcy

-, do rozbijania masy i jej podania na brzeg niccki dolowntka. {ransport masy do micjsca

dolowania odbywa si¢ za pomocy chwytaka 3, kiory wykonuje w obydwic strony ruchy

robocze, poniewaz w drodze powrotne) przenosi mas¢ po dolowaniu do zasilacza
okrgglego 4.

Sto RA-GE-

Shelu susilunic et pusta A/ | Vi
| S, W SE—— — ey | . i
- ' ’ — — P S
| A .
i ———
el 16600 - . - )|
| U= : -f
1H000 ') i
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{ / - \ {
I/ Saso \
. I
' ; F,v
] - 140 & = ]

ey g by e gy

Suwp:ca POMOSIOWa jest maszyny lypowego wykonania, wyposazong w wozek

suwnicowy 2, kiory ma wciggarke do podnoszenia i opuszczania chwytaka. Chwylak

ma specjalne wykonanie ze wzgledu na prace w érodowisku marterialu lepkiego, latwo

gzycchncgo do_clcmcn!@w chwytaka. Pojemnos¢ chwytaka wynost 0,5--1,5 m?.
aped chwytaka jest rozwigzywany jako hydrauliczny lub mechaniczny.

Zasilacz okragly jest wykonania typowego i moze by¢ réwniez zastgpic
: _ 3 - L apiony przez
zasilacz shymowy. Zasilucz speinia zadanic buforu ze wzgledu na okresowe groda-

Rys. 3-135. Magazyn Orm)
Morando
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the drying air must be controlled to prevent the formptin of "checks"
(small cracks) in the brick which are caused by too rapid removal

of moisture from the outside surfaces,
FIRING:

Firing or burning as it is sometimes called, refers to filn
operation in which the clay products are hcated to the fusion point.
this cause the physical and chemical change necessary to obtain the

hardness, durability and structural qualities desired,
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nego oleju opaloy ego wiryskiwanego pod ciSnieniem wynosi od 0,5 do 10 mi na jeden
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Fuel cost for drying will vary with the
characteristic of the clay, and with the locality in
which the plant site is situated the actual reguirement
in B.T.U. per 1,770 bricl- will have to bz determined
under production conditions and with fuel available
in particular locality,

Durinc fining the green brick passes along a
continues burmning till a2fter which the bricl is received
at the other end and put into storaags to swait delivery

to the buyers.

Inspoction

’ Inspection rxeluirements for common building bricls
are not too rigidly set. The main cuality considerations
are:

(1) Cize

(2) <Colour

(3) Checks (Cracks)

The inspection operation can be paerformed after
the completion of the firing opcration a2t the time the
bricic are put into storzge.

Manufacturing Unit Used

The unit of production most generally used in the
industry is 1,202 bric therefore unit cost 2rz ewpressed

on that basis,
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DIRECT METERIFLS

87402 gross brick per-day at 512640 pounds

"

per day.

128.6 tons per day

64280 tons " "

i

“ater fpproximately 16 onces for each
5 pounds of clay or one United States
gallon for earh pound clay.
512640 pounds per day - 40 = 12812 gallon

= 1502,000 gallons

per year,
Power supply - the lNigerian Electricity power
authority will be responsible for supplying Electricity

In case of power failur . there is a st-nd-by generxator,
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Chapier Thraews i

ECONOMIC CONSIDERATIONS S

The foregoing chapter has given general information
about the Brick processing industry. Here it will be
neéessary to consider many economic factors that will
be involved in the success of a Brick factory in
Nigeria, Before any factorxry is c¢stablished in the woxld,
it is necessary to study those factors that would i
determine the feasibility of the project. 7The feasibility
study of this brick factorxy can be discussed under the
following headings:-~ A

(#) Plant location ' a

(B) Plant Design .

A. Plant Location ‘ }

i

In choosing the sit. for the facto.y many major
considerations have to be made.,

(a) /fvailability of Raw Matcrial

The raw material clay is available.in 1érge
guanlities just around the plan location.
The geclogical formation of thc basement
complex of the territory is underline by
crystaline rocks which comprises of grinate,

P
i -
i,
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(b)

(c)

granite--gucissis, pogmalite, migmatite and
subnordinate meter-sediment which are
collicctively known as "Basement complex.

Clay is produced by weathering of
crysztaline rocks such as granite and pegmatites
and are very frecuent in the basemznt comple,
the deposit consist of dark red, gray-brown
which has alrcady been analysed by the Geological
survey of Nigecria as being suitable for Bricks,
production.

Availability of Market for Finished Product

Generally the demand for bulilding materials
is vexry high in Nigeria, most especialy the
material that will provide the main structure
of the building like Bricks. I believe there
will be high demand for the product due to
the high cost of building with Cement/Sand
blocks,

The product sale could also Be exfneded
to the neighbouring countries that have the
same problem with building materials.

fyailability of Labour = Labour Division:

It is estimated that when the proposed

factory comes to full operation, it would
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require more than 200 men, skilled and
unskilled to run the factory. About 60 per
cent of this number will %e directly cngagoed
in the processing department.

+ Unskillied Labour

There is no difficulty in finding unskilled
labour for any factory in Nigeria since
experience has shown that this can aiways bc
oversupplied. As a matter of facts, usually
in countries similar to Nigeria, population
will start to concentrate in the neighbourhood
of large industrial works, so that sufficient
unskillad and some skilled labourers would be
available, |

Skilled lLabourx

The piant manager should be a cermics FEnginecx
and he should ke thoroughly experienced in
handling of cervmic production problems. The
foreman should be a leader and have good
understanding of the plant and production.

The maintainance men should have sufficient

mechanical and electrical skill to maintain

the plant eouipment.
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{(B) PLANT DESIGN

Choice of Zite

To provide swmace for brick storage,:production
and eventual expansion; a site of level, well drain
land having suitable clay material, comprisinga
sizable required lond area is desirable, The site
should be as advantagecusly located as prossible
with respect to transportation, power supply, water
fuel, source of material labour and markets, The
valuc of land cannot easily be estimatced,

Transportation Facilities

(1) Read: The map of the Federal Capital show
that the ring road that around the industrial
area and the new road that goes to Jos and
Markurdi passe¢d close the factory site,

{ii) Railway: There is 2 railway net-woxrk for
industrial area which would be tapped to the
plént sitec. | )

PROXIMITY TO COURCE OF JUPPLY OF CLAY

The plant is located just at the ecdge of the deposit
houndry, sc that there is no problem in thoe supply of

raw material.



Taxes:--

Complete income tax relicf for up to five yeoars
is available to qualifying companies in industrics
that have beon determined by the government to be of
special benefit to Nigeria,

LAND AC UISITION

Land acquisition for industrial purposes has ceasaed
to be 2 problem. This is made possible by the government
which has acquired large areas, sct aside for industries.
Industrial Companices find it easier to negotiate directly
with the government than with the natives,” 5 |
Finance . _ i

In addition,; industry needs capital for five items
which fzll into two categorics;-- |
(£) TFixed Capital (on leng term)

(1) to finance the purchase of land and erection

of builging. .

(2) to finance the purchase of machinér§ and

installation of plant and

(3) to financec future addtion to or replacement

of item in (1) and (2).

¥



(B).

Short term or working Capital.

(1)

(2)

to finance the purchase of raw material,
powzr, light, fucl and other incidentals
connected with the materials to be used and

to finance salary and wages, and distribution
cost. The money to finance all these things
have to be found beforc any industrial venture
is undertaken, The Fedzral Government has
allocated a lot of moncy for venturc in this

industry,.
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CHAPTER FOUR

SITE ANALYSIS

£pproach
The main approach road is from the wost coming

from the New Federal Capital city, The Northeeast
and east is bounded by the clay deposit. The railway
siding by the south camplates the cycle,

frea

The site is 110 acres (including open spaces)

Climatic Factors

The Climatic factors which affect our design and
need to be studied are: | | |

(a) Local factorx

(b) £fir temperature

(c) Humidity

(d) Temperature Inversions

(e¢) Precipitation

(f) Sky Conditions

(g) Solar radiation

(h) Adir movement

(1) Opecial characteristics like thunderstorms

etc,



Choice of Building Typc

Ideal Site

The ideal site is one that posscsses all the
following requircments in addition to those related
to the product,

(2a) Minimum atmosphcric pallution

(b) plentiful supply of water and other scrvices

for use in the processing.,
The site is well placed in relation to the
clay deposit and the industrial area,

It is fundimentally important to decidc on one =
storied or multi-storicd factory building. The psotition
of the site and the monufacturing techniqua will
normally dictate the choice., Generally the single
stor:ed factorics are considcecred cheaper in initial
maintainance and operating costs, with fzw exceptions,
although it may bc more economical to use a multi-
storey type where extensive gravity feed is required,
Even this can be offsct by the erection of suitable
staging whereby cquipments can be supportced at different

lvels is a onec storey factory.

£dvantages of a Storag Factary

(1) Cheaper intial, operating and maintainance

2

cost.

(2) Increased flexibility in lay-out of plant as
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floor support conéideration is only determined by the

strength of the soil.

(3)_ Easier supervision of all parts of the factnry

- since unobstructod view can be achieved from a
place,

(4) Lighting and ventilation can be easily achieved
as walls and roofs can be fully used, -

{5) the use of lifts ramps and stairways arce reducced
to a2 minimum,

(6) Larger space can be easily achicved.

Advantages of a Multi-Storey Factory

{1) Ensures a more efficient gravity feec

(2) Reduces the use of vertical conveyors and
punmps,

(3) Gubstantial reduction of overliead charges
espacially in towns were ground rent is very
high, although lifts and stairways may offset
Any saving on rent.

The above eonsiderations show that 2 multistorey

factory may be prefered in towns or cities where ground
rent is at a permium, while single storey once are

good for towns sub-urban or country area which ever is
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choosen sufficicnt spoce requircmcﬁts must bc met,

The sitc is in the nutskirts of the canital city and

is large cnough to accomodatc more factories in feature
as the necd ~rises,

{(4) One floor building type has been choosen in this
case., The manufacturing system indicatcs a big
processing hall to accomodate many process machines.

The Clincts Brief

(2) Specific functions >f accomadations:

(1) {fdminstrative Buildings -~ should have sufficient

spaces for the day~to-cday running »>f the factory.
Beside fulfilling its spccific functicn, the building
should give an environmental character which tond to
invite an: welcomc pecple to the factory ansl give a
cons ructive filling th~. a Frick facto:y must possess,
The office should thercfore provide space where

among >ther things execution of
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(a) Yentilation

Ventinlation in a fa:tory varies from simple
natural ventialtion by mcans of windows, roof vantilation
of flues or clectricity extractor fans. The usc of aay
of these and size of openings are dictated by:

{a) the area and poopie o b scrved

(b) the amount of moncy availablc

{c) the product tc be processed or stored

(¢) the factory inspector requirements.

The following figures should scrve as o guideiw-

— - B e . W e e —

Place of Viork Per hour per minu“e
Factories and Viorxrkshops 1500 cub.f<t 25 cvh,ft
Factories Unhealthy trade £0 cub.’t 50 cub,f%

T T .

The following points arce worth noting:.-

(1) The air should be venly distributioed through
out the whole workplace,

(2) Avoid dead ends where foul air can collect

(3) £void droughts of high velccity, The air
velocity 2t head level should not exzecd 180
ft/min., for warm air and 250ft/min for cool

airo
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(b) Control of hzat gain from Solar Radiation

To keep heat gain low, the following factors should
be considercd,
(i) the use of reflective materials to create
reflective surfaces as walls or roofs,

(ii) the walls ~n:d ceiling together should offer
= high therming/resistance; the roof space
should be well ventilated,

(iii) the insolation of the wall will improve
through resistance, and a scaled cavity is
uscful,

(iv) ‘dequate day-light should come from minimum
glass area which should be well shaded,

(c¢) Control of Head and Moisturc Gain From Indoor

SQurces:
(i) Dump well should be avoided
(ii) ‘concrcte floor on dump ground should be

provided with a damp proof membrenc,

Surfzco % Rcflectivity
Polished Alluminium 85%
White Paints 75
Light grecn paint 509
Grey Paint 25%

Matt Black 3%
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can do so by:
providing as much day lighting system as
possible through windows, doors and roofs.
Providing sufficient artificial lights at
specific points and in the whole workplace.
selecting the right fittings with the right
colour and huminance, “
By holding any source of glare that would
cause distraction or discomffort, and by
directing light to places where dark patches
or shadows are likely to occur. |

i

importance of the scientific use of colour in

factory building has been proved by experience of recent

years

the folliowing are the advantages to which

colour can be made to achieve in a factory of this

nature:-
{1)
(2)

(3)
(4}

i

to improve the standard of cleanlihegs

to create a happy environment by improving the
appearance of the buildings and their comfort.

to increase production by eliminating distruction.
to reduce accidents by ¢giving certain colour

indentity to the sources.
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(5) to give direction

(6) to improve the morale of the workers

(7) to reduce eye strain glare and visual discomfort
thus affording the best working condition.

Internal

The above advantages of colour usage inside a
factory show that by using the right type colour, in
harmony or contrast with notural and artificial light
the drab atmosphere that envelops most worl places can
be greatly improved to the benefit of both the manage-
ment and employece.

External:

The effect of coiour in =xternal parts of the
factory should also bc considered. Besides portraying
the fieling of “progress" or "success" a good use of
colour externally help -

(1) to advertise the factory

(2) Instill confidence in the workers

(3) to reflect the heat of the sun from the

building.

flthough, like all good materials, good colours
are costly and maintainance is high, many industrialists

have agreed that good facades besides sharpening and
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inviting public curicusity, pays dividents., the factory
external should be made of bricks, a2s one of the basic
advertisement media.

Vibration of the Structurs

This causes structural damage to the building.
Flastic bases, insulnrting rubber pads or gaskets, spring
insulations, felt or cork and special forms of vibration
hampers can be used according to the psecific problems.
presented by individual machines.

Firg Protection

The main approach to planning fire protecticn for

factory building can be summarized as follows:

(1) Designing the slements cof consitruction to
withstand the action of fire for a given period
is dependent on the use and siz: of building.

{2} Commartmentalizing the Building, whzre possible
s0 as to isolate the fire within a given
section or areca, | |

(2) separating specific risk within building

(4} preventing the spread of fire from its source
to the other part of the building.

(5) providing easy escape elements in orxder to
allow the occupants to =scape by their own

unaided, o
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(6) preventing spr-ad of firc by mcans of
common spaces such as corridors, staircases

ctc. thus trapping thz occupants.



CHAPTER FIVE

THE SITE LAYOUT

The access road is taken from the main ring road
that comes from the industrial a~rea of the Federal capital
Two entrances have becn planned, the main entrance which
serves the public and workers coming to work and the
service entrance, which is used mostly by service lorries
taking out the products,

railway siding ~2lse is taken from the industrial
Railway line arrangement. By this arrangements of
entrances and roads a2 division is created betwecen tho
movement of goods and pcoplce. The administrative
building is placed near the road thus continuing the
movement of the public to that area, Thc loading or
dispatcn of the product is confined to the storage arca,

The welfare building occupics a central position
and can be reached casily both by workers within the
site and those coming in mainly for rclaxation after
working hours.

Orientation

The climatic data dictates the orientation of the
main buildings North-South that is ideal for such
protection and cross ventilation since the wind fluctuates
between thouwest and North-cast., The building created

East-west arc wcll shaded from the sun's ray.
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sun 5hadiggg

The critical sun angles for the Federal Capital
at two orientations are given in sun angle diagram.
East and west opening have been shaded with vertical
adjustable louvres glasses and trees will help to
reduce the radiation loads as well as preventing
reradiating heat from the ground,

Site Drainage:

The sits is fairly level. It kas very goentle

-

slope from north to south; hence it is self clcaning
Rainwatcry from roonfs are directed through shalliow
gutters to the southern boundry which will finally oo
drain into the nearby streams. |
Landscape

Lears ago it was considered o waste of moncey to
put 2ny additional capital into the beautification of
plants exterior thon the factory was looked upon as
a source of incoma, and that wos sufficicnt justification
for its leocation within the community.

Current thinking takes into consideration the
pride of the community in the plant as well as the effcct
of the appéarance on workers morale, A plant can be

the source of a community's livelihood,; and still

remains an eyvoesore.
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I revicw of vlants built these ten years will show
that most financiers havec acceptcd the responsibility
of buildino factoriecs that would add to the bettcr
apoearnace of the community than the contrary. Most
workers prefer to work in "good looking"” plants and
would do anything to keep it clean,

That is why, thc author is of the opinion that
a landscape specialist should be consulted in a2 scheme
like this,

In this scheme, large grcen arezs and many trees
and flower aress as well as resting arcas have been

suggested,



SCHEDULE OF £CCOMODATION

PRODUCTION DIVISION AREL m2
Processing plant 5000
Storage covered 360
Storage External 2450
Production managex 21.6
Planning Engineer 21.4 i
Tvpist 7.20
General Foreman 14,4
Total 15762.6
ADMINISTRATIVE RUILDING

Hall including Entrance

Waiting space 104.4
Encquiries staircase & |
Lxhibition

Staff Toilat 28,8
Ictal 733.2
GENERAL MANAGER'S OFFICE 27.0
Secretary's Koom ﬁ10.8
Committee Room 67.5

7.2

Iypist
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PRODUCTION DIVISION _AREA m2
COMMERCIAL DMIVISION

Commercial Office 24,0
Gales Manager 12.8
Industrial relation office 10.8
Stationary Stores | 10,8
Typist_and Wniting 12.6_
Total . 200.7
ADVERTISEMENT SECTION

Advertisement Manager 14,4
Grophic Artist 10.8
Graphic Studio 28,2
Store | 3.4
Total 58,8
PLRSONEL DIVISION

Personel Managerxr 21.6
Gencral Cffice 216
Total 237,6
ACCOUNTS DIVISION

Accountant 28,0
Cashier 18.0
Accounts Office 51,9
Total C7.,0
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VELFARE DIVISION AREZ m*
Locker Rooms 130,6
Wiash Rooml 140.0
Fntrance 20,0
Tota. 200,6
LAUNDRY, *
Viashing lroning etc 26.0
ifice 7.6
Cloth Store 2l.6
Total 125,2
CAFETERIA
General Bar 54,0
Bar Store 10.8
Senior Staff Dinning 34.0
Total 118.0
KITCHEN DEPARTMENT |
Store 12.0
Wash up Senllery Preparation 14.0
Servery & Dinning Area 9C.C
Cookery 50.0
Office 8.0
Mecat & Vegetable Preparation 10,8
Total 202.8
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MEDICAL CARE LREA m
Dispensary 18.0
Nursing Supritendent 13.5
Store 12.9
MAINTENANCE

Machine tools store 72.0
Machine Workshop 72,0
Total 188.4
SERVICES

Water pump & Standby Generator 96.0
Fucl tank capacity 40,000 Lts. 15
brying Heating Machine 96,0
Total 207 .0

ROADS & PARKING

Staff Car Parking
Public Car Parking
Truck Parking
Motor-cycle Parking

Bus Parking
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