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ABSTRACT

Al'l food processing industries including that of cocoa require
hygi enic environnments to enable them to perform excellently well:
the site, the buildings and all the personnel connected with the
processing of cocoa should therefore be of sound hygi ene.

Although it is the practice of many industrialists who own
these industries to ignore the human values of their wotkers (i.e:
psychol ogi cal and physical needs so as to maxim ze profits
technically, and financially), yet these industrialist forgot that
t hese gains could not be realised if the basic problens renmained
unsol ved.

The existing situations of the sites visited were that
buil dings were erected randomy, without proper planning and
orientation. In some cases, workers' facilities were inadequate,
while in others, it was the obstruction of both vehicular and
pedestrian movements.

Open spaces which are part of the conmprehensive devel opnent
were used as storage for both raw and finished products thereby the
whol e place |ooked nmore of an eye sore than a normal industrial
process.

One needs to take a visit to nmost of the industries to see for
himself their deteriorating hygienic conditions: at nospheric
pol lution, rodents/insects infestation, poor drainage, etc, t he
architect has a great role to play in ensuring that his design is
hygi ene-oriented by properly zoning the various activities that

take place within the factory.
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CHAPTER ONFE
1.0 INTRODUCTHON

The importance of cocoa and other cash crops as main source ol revenue tor this
nation betore the discovery ol crude oil cannol be over = emphasized. The “ecran cocoa
vsed to be exported o Canada, Tated States of Amcrica. Tapan. the United Kinedom and the
other Western European countries. W hat Nipcra vot back as an exchanee was in the form
of manufactured goods which when critically exammed was found to be of the same standard
with. or ol lower standard (o those Tocallv made. The challenge then arose that if this nation's
wealth must be conserved. jobs provided for the teeming voung school Teavers and abundant
foud provided for the people. the ndustiies that manulacinre these poods st be set up
locally.

During the cocoa boom davs, the development that was attamed [rom the revenue
accrued must be mentioned. One ol them was the Cocoa House.  The edilice which was
regarded as the tallest buildimg m West Adrca <ol stands today towering over other buildings
mn the heart of Ibadan. 1t helped the local Larmers who crew cocoa to carn therr living and
placed Nigena second after Gilhana m the list of “Who s Who' of the countries that grew Cocoa
i AWest Alocas Ttas a elarmg trath that the revenue that was camed brom Cocoa and other
commaoxhtics fast disappeared due to mass importanon of commaoditics no mater whether they
were essentiaf or nol. Now that the "orl boom” days are over, the Federal Government placed
atotal ban on the exportation of the Nigeran v cocoa This was one ol the steps taken to
ensure that the nation could atiam mdustrial prowih if the vaw materials were properiy taken

care ol



Atthough fite oil boon era st long behind us, mdastrics cant give another boonn if

proper and adequate steps are talien to ensure ihat non-contaminated poods are provided for

consumiers, This could be readised o the seorkers we Iivgienie, One neads (o po vound ony

industrics and see the condition under swhich the workers are performang, Tlow then could

good hygicac of the worlers of our industries be realised through architecturs) design? This

1s the intention of this design.

1.1

i
1]
iv
v
vi
i

ik

Aim and Ohjectives
Some points o boay wn mind are:

The practice of good hyeiene should e mandatory for all workers in our industrics
espeotally Those in the cocon processing,

To make sure that workers sadeiv is mandators for all industrialists who own them (i.e
all the industrial boildines),

To ensure (hat the environment and the equipment are alwavs improved upon.

To ensure that afl (he wdustines put up moct e mlernational standard <ct up by (he
advanced industnal community.,

To ensure that steady mcans of forcign exchange coming is cncouraged,

Design Scope
The thests wall imchude ihe setting up of an industrial sel-up comprising -

An adminisiration building

The production hall

Worker wing

Ciate House

Coar park

Lovey park

Water tanks (overhead and underground)

Generator FHouse



N Brotler House
\ 5”! w

N Open storage.
i.3 Site:  Ibadan. Ovo State

Client: Ovo State Government

Lisers: Cocoa farmers in particuln and the SNigeran Community i gencral

VMethodology: I aastine set=up and Beralue review.
Limitations

Ihe amount ol mtormation allosved ont of the existime mdustrics as case studics
dictated the extent of the desion but the mternanonal standard met. Fhese mdosines did not
permit their sl to release any information to any prospectinve designers who, in their opinion,
mav use such information to sot upoa vval improved industi and then push them owt of
business.  Firstly, standard spaces woukl be created tor the machines. then conducive
environment for the workers and circotation comfort of the customers and the voods.
L4 A Factory

What this progect 1 all abont s clearly defined. ondy swhen the function of an mdustry
is totally known. Then the guestion may he asked what s a Lactory?  The answer is not far
letched. 1w an organised space where the materals and cncrev are brought oecther in order
to produce certain end- products(Are 1974) .
.5 Cuocoa Industry

During the 1997 Agric show, the Administrator of Ovo state lamented over the over-

production or (under-utthisation) ol industeral vaw matenals m ns state. These, according to



him were the only source of revenne to the Tocal Limers who produce them, Ttis Tamentable
that cocoa happencd 1o be one of these raw materals inder-utiised. No swonder a three or
four-year old cocoa beans were found i the <tore of one of the producing factontes due to
under = nlilisation!.

This is where the plan 1o set up a cocoa mdustey was hatched. 1 the over produced
cocoa was converted. there would be a steady source o carnime Tor the local Lirmers who
produce theme. the mdastoes that process then and Tood Tor those that consume them. As a
matter of Lact. cocoa thves well only m developme countries due 1o ther Tocation within the
tropics of Cancer and Capricorn. Then the devcloped countrics buv the cocoa. process and
selll them. 11 the analysis is broken down further, it shows that it is the countrics of Nigeria,
Ghana, Brazl. Cameroon and Ivory Coast that produce about 0% ol the world's cocoa
output. It s Tamentable that onlv 30% of “eena's total outpul. is vsed locallv and the
remaimder exported.  The best wav out of the present shortagee of food supply s to establish
more industral projects that can convert the vaw materials into food. Tig 1.1 shows cocoa
producme arca ol Nigeria,

L6 WHATIS COCON?

Belore we know the product of this proposed industey. we must know that Cocoa is.
1 the Bt of the ree otherwise known as COCON and swhich is used for both the plant and
the Iriot. Cocoa then as the botanical name ol the tree. the pods and also the seed 1.e; the

infermented beans contamed i the pod. But Cocoa is the name alwavs used the
manufactured goods being the product of the raw material cocoa. They mdlude the powder
sold as boverages and other Tood dinks. Recently s used 1o descnbe the bulk of the beans

that are ver 1o be fermented.
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The tvpe of cocoa that are of commercial valoe are the sceds ol the specie theobrama
cacao | . This also has about thwenty species of small trees and bushes: Fie 1213, and 1.4
show the cocoa tree, Howers and vone pods: and section of cacao pod. The only type that is
ol commercial value is 1. Cacao. Tt also has o mam eroups, which are
(1) "Criollo™ C, Cocoa- the sced has no colour,

(i) "Forastero” C Cocoa = this specic has the seed that s prrple cotvledon: although there
is the third tvpe which is a brecd of the two tvpes carlier mentioned - it is called
"Trinitario".

IForastero constitutes about 85% ol the commercial tvpe. 5% s the Tonitario and
Croollo s rated Lor 2% - 21 2%, The tree s of a haght of between 5-8 meties. When voung,
it s necessary to give it shade by lareer trees o the plantain.  Alter a period of a vear, the
scedling attains a height of 1-2.5 metres, then, i forms about 4-6 branches.

The lowers are about 1.5 centimetres formed in small groups on the trunk and on the
Tosver mam branches as well. These Howers which are bisesual have then acent of pollination
from the specie 'Cero topogonedac” = this is a very small nudee. Althoueh mially many
flosvers are produced but pollination reaches a fow = the restwilt and drop ol when they were
ol the ave ol between 6-7.5 months.

The pod is a benry ol about 10-20 cm Jong and 8-10 ¢m diameter Averagely, it
contains 18 1o 42 sceds which are surrounded by a mucilaginous pulp by the time the pod is
fullv ripe. The process of harresting is pluchmg becanse the pods don't open or scatter.
Nicertan famers st know about Cocoa around the vear 1874 Tt was allceed that a handful

ol pods were brought by some Nigertan labourcrs and Afvican slaves returping home from

0
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Fig.1.2 DRAWING OF CACAO TREE SHOWING
PODS ON TRUNKS AND BRANCHES.

Fig.1.3 FLOWERS AND YOUNG PODS ON
TRUNKS OF CACAD TREE,

Fig.1.4 DRAWING OF SECTION OF CACAO POD
SHOWING BEANS & SURROUNDING PULP



Fernando Po. One Chiel Seuiss Thanineo. according 1o records planted the sceds at Bonny
i the vear 1874, Expansion was duc (o plantations organised by the Roval Nger Company
at Asaba and other riversides of Onitsha around 1887 and 1898 | ater on. the government
took over these estates and convertedd tham mito asticuliural contres so that the distiibution
of cocoa could be possibie (e 1971)

N Ly of the carly plantations were sand to have Laled because there were no buyers
of the Troit and the Lmers had to cut them ofl so that they coulid prow the Lamous crops.
Included also was the problem of beine ienorant of what free cocoa was, 1. the tvpe of soil
(hat supports s growih. the problem ol srowing it cconomically and so also hos it could be
constmil Tocally. The Nigcrian fanmer was then el to solve these problems alone since there
was no Aencultural departmients. By the cnd of the 191h century. “Cacao’ sprcad to the Yoruba
arca - ths s around [hadan of the Western Reson, Farlv products were chocolate and milk
chocolate. They were the product of the Swiss industrialists whe bought raw cocoa and used
them for these products, Cther companies include Cadbury Scheweppes, Py and Rowntree
of Britam and also Nestle and Poters of Swaitzaland. Later on there was the increase in the
order placed by these companies on the purchase o Cocoa,

In order 10 boost the Larmers” maorale ol growing more cocoa so as 1o meet the
demand. a company named Nlessrs Pattcrson Cochonis & Coo Which was based at [hadan
around 1895 was alleged 1o be paving farmers fives pounds no mater the quantity of Cocoa
fo be sold and i addition a picce of Vehvet plust two other pieces of *Cravdon”™. Clothes (Are

1974).
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Table ]

Distinguishign Charvacters of Different Types of Cocoa

Distineuishing Characters

Cocoa Types

Criollo

\mazontan
Vorasteros

Trinitario

Fruit Colour Unripe Rud. vreen Gireen Red or purple
Ripe Yollo, oranec Yello Onranog
Apex Conspicuots Iound cided but
with small definie
pomt
Bottlencek Distinct

Pod surlace

Fromt wall

Warty
conspieonsh

furrow ed

Inconspicnonsly
furrowed. non
warlyv. Thack and
woody

Thin, casy 1o
il

Thick and woody

HvbBrd swarm
ol I'orastern

nolo stocks.
Quite
heterogenous

Seaidds

Plump

1kt

Cotvledons

White or pale
“IL'

Dark purple

(e 1971
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Covoa production 1o eronwme and processinge of s Tofs m Nioeria woas g sort ol
Famitly business, .\ Larmer is assistod by Tis sons. Dueme the harvesting, it s the Lirmier
hinsell who does the hanvestine of the pods. Tuna care was taken to make sure that the tree
stems were nol damaocd. The pods are mowe carried 1o central breakine pomi, it s the
chiildren who do these: The pods are broben here the seeds are removed and fermented. The
women now participate m this and ey hclpom carrvine the dined beans 1o the buving stations,
Hired camiers were paid lor Lroe quantity because of the distance from the farm 1o the buying
station.

Because of the incentive, cocoa became famous within a short poriod in the western
part ol the country. In the castern part of the conntry around Thom 1t was alse tried by the
then Fastern Nigeria Development Corporation plantine about 3.327h (8000 acres). The
exportation of processed cocoa beans started i Satecna around T80 with 304 Fdograms but
it had reached 213 metrie tons by the vear 1895 (e 1974) Irose sharply around 1960
when Nigena was number two on the producers™ Tist and now the quantity is aronnd 200,000
e tons annuallyv, Niocoan Larmers knoven Lo therr “teal and crror” unorthodox methods
ol doing things carned Lime tor themselves tor bamg relaible for the supply of the amount of
cocoa needed by the waporters. \thoneh the support piven by the eovernment asents are
commendable, Oroanisations Tike the Cocea Poscarch Institute of Nigoria (CRINy and the
Nigcran Cocoa Narketing DRoard (NCNI) plaved their onn role.

Phese organisations cany ont rescarch on the culivation, srowth, and development ie
marketing of cocoa. These are achicvements m the right direction. but there is <ol much to

be done. Then the emphasis of this wiite-up i< on the processine level even at the Lictory



level This s in line with the federal povermnment policy of procssing all her vaw materials
focally belore sending them into the world marher s carlier mentioned. the undor-utilisation
of cocoa beans or ils over-production was as a result of fow prices oftered by the countries
that import them. 1 s surpoising that eome by Necta's level ol development. there e only
thiee processing induostries i the country . The covernment has therelore shown her concern
in this trend and has placed a ban on the exportation ol all her raw materials. This has brought
rehel from exploitation and low price for the commaodity. What the existing processing cenltres
produce are commaodities like Cocoa Powder, Cocoa Cale and Cocoa Butter. The cocoa food
manufactming companies of Food Specalitics Tinuted, Cocoa Industrics T imited and Cadbury
Nigeria imited buy these processed commodities and use them 1o produce products like
Bournvita which s a wet cocoa mix and Vitalo which s a dry Cocoa mix just to mention a
few. Some problems lacing the cocoa industry as at moment include (1) inscct attack (ii)
discases () rodent attach (v) low price on the finished products,  All these. coupled with lack
ol agricultural loan lead 1o limitations on the expansion of Cocoa industry. 11 is now
reasonable to expect that once all these are overcome there will be an automatic suceess m the
cocoa ndustiy (processing manufactuone). Figo LS shows the countrics of West Africa that
SIOW CoCoa.

These organisations cany oul rescarch on the cultivation. erowth, and development i.e.
marketing of Cocoa.  These are achievements i the night direction, but there s sill much to
be done. Then the emphasis of this wiite-up is on the processing level even at the factory
level. This is i line with the federal govemmoent policy of processing all her iy materials

locally betore sending them into the workd market. As carhier mentioned, the under-utilisation
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1.8

When the seed has been weaned from the nursery staoe. it s ransplanted af about 2m -
2 5m spacine. Grreat attention is required in the carly stave of the tree avainst weeds and pests,
A tree that receives the normal care shonld conmence frut bearings as from the age of three
vears and Truil bearing lasts (o a period of ming fo ten years producing an averaoe of 25-35
pods annually. I fermented. and dried. it weishts 2 1bs e for example West Africa, but in
other regions like Papua and New Gainea it weivhts about 7 b This means that 1f the
average prosduction per year per acre in Nigeria weight 200 Ihs it can weigh at hish as 700 Ibs
in New Ginninea,

Harvesting Tasts for a period of several months, because of the way the trees bear fruit
e the flosvermg, grosving of pods and maturite of froils occur simultancously. This means
that harvestime can ocomr on g bree that Hesvers and has matunmne pods. ey havesting, the
pods are carried to a central point where they are cot open. the beans are then removed and
lermentation process takes place.
Discases

Ihe major notorious discase allecting the Cocoa tiee are the black pods. the swollen

shoot. witches broom and N loniala - these allect the shoots and roots, Nlosaic is the disease

associated with the Teal. To forestall and cure these discases. insecticndes must be used
svstematically. Also o be used 1s the copper tuneicides which wits off the mlccted part and
leads to breeding ol resistant strains.
Pests

Fhe most damaging pests of Cocoa tree are Capsids. They are about 1 centimetre

lone. They attack the voung shoots and pods by ingecting a porsonous saliva into them while

14



WET BEANS

Y
IN HEAPS, SWEET BOXES OR BASKETS

v
BREAKDOWN OF PULP & DRAINAGE OF SWEETINGS

!

ACCESS OF AIR AT SURFACE OF MASSE

l

BACTERIAL OXIDATION OF ALCOHOL TO ACETIC ACID
(FLOWER TEMPERATURE RISE)

DEATH OF BEANS LOSS OF GERMINATING POWER

N

DESTRUCTION OF COLOURED ANTHOCYANINS

]

DEVELOPMENT OF CHOCOLATE AROMA & FLAVOUR POTENTIALS

Fig.1. 7 COCOA MASSE & CHOCOLATE PRODUCTION
FLOW DIAGRAM.
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(they are leeding on the sap. therelore canse lestions 1o be atfected by funei and the shoots are
killed, This is a continuous process whereby o tree allectod weakens and Tinallv dies. In
order to control this. a sprav known as BHO spray is spraved by spranvers or engine
machines. In the finer mib frachons, the ocm s Tirechy pods by mgecing a poisonous saliva into
them while they are feeding on the sap.
Fermentation and Dryving

Phe process fermentation is by cuttimg the pods Trom the trees, transferming them to
heaps. boses or baskets Tor fermentation. which occurs by developime a temperature ol
between 32-500 C and Lasts tor about 5 - 6 davs. While drving the beans, they must be mixed
occasionallv in order to acrate them. Devness depend on the availabilitv of sunshine, this is
nol a probleny m West Alnca becanse enongeh sunshine is available. 1ot i other conntries that
vrow cocoa and don’t have sollicient sunshine. the beans are dricd using divers, What
determines the development of eoad chocolate Havour s good Termentation. during. storage
ol the beans and of course, controlled process of manulacture.  This s represented

diapramtically:

16



2.1

CHAPTER TWO
PRODUCTION OF COCOAPOWDER FRON COCON BEANS

The details of cocoa powder production are as loflows:

(i) Cleaning

(ii)

(iii)

The cleanme machine comprises ol () series of brushes.

Roasting

s the voasting that develops Havor and aroma. 1 also reduces the maoisture content and
loosens the shiell so that remoeval of shollis casy dunme winnowine. Sutticient heat is supplicd
for a reasonable pertod of time so that removal of shell is casy during winnowing. Suflicient
heat is supplicd for a reasonable penod of time socthat steady penctration is achicoved without
Durnme the shell Al s is accordinge (o the tvpe of heans and what the coasted bean s to be
uscd Lor In general. roasting fime s between 20 10 75 minutes depending on the tvpe of
machine. the prade of flavor required and the size of the batch (See Fig. 2.1 Tor a typical batch

roaster diagram and fio. 2.2 Tor the principle of air Hew diaoram).

Winnowing

Nibvis the most valuable part of cocoa and the shodl is a waste material which when completely

separated from the nib s used as anmal feed.

\lh - R?.]U"u
Shelt - 12,0007,
Cwcrm - 0,90

17
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Al these are obtamed only i1 hand 15 nsed Tor the separation. machines never give
them, duw o e fact that fine particles are Tormuod lrom e mb and alse, there are shelts tha
are not easy (0 be separated. Some pomts 1o nole e i a bean raredy viclds a mib (hat
exeeeds 82-83% no malter how Lwrge because sl wifl be up o 15% yemoved: hoth genm
and shefl are diflicult to grind these are the sedimentations we see in cocoa drinks, The
method of winnowing adepted depends on the density of shedi and niby sohich are normally
sepatated by the combined action of sieves and air clufriation. The roasted beans are passed
{hrough twothed breaking rolls shich crush (hens in order that it is only (he linge picces of nily
and shell that are produced with minimum dust.

The mixture then enters a rotating eylindrical sivve that has a graded mesh along its
leng(h. During rotation, mixtures of nibs and shells of varving particle sizes that correspond
wilh (he mesh diameter are discharged fnte a number of chuies which are amanged side by
sice. The discharged mixture of nib and shell now mects a {low of air in cach chate and the
shell s remaoved with some of the Tighter dust. ) he large nibs practically free from shell are
colleeted af one end of the systom and lacge shelbs at the other. (See Fig, 2.3 for a diagram of’

the scetion through o winnowing machine).

(iv) Vlses of Products of Winnowing

Tlas is a breakdown of how the products of Winnowing are nsed: clean large nibs (the clean
pure colyledon of (he beans) « used for best quality chocolate and cocoa drink,

Small nibs (mixed with lorge nibs) - used fov 2w grade chocolate drink bud is often
used in blends for expeller pressing for cocoa butter, Although nily dust is not suilable for use

in chocolate drink manufacture vet il can be used in blends for expeller pressing for cocoa

. _



Dutter. U has to be noted hat shell dust is not good for haman consumption, st can only be
used for in Dlends for expudler pressing for cocan butter, The large shefl is used as a [ertilizer
because it contains nitrogen,
2.2 Cocoa Powder
The three mam methaods of cocon poder production are:
(a) liguor Process (b) Dutch Process and 0 ExtrosionDutch Process this is the detail of how they
are madle:
(I) Liquor Process:
This s a process whereby the nib is ground hot to a dark-broven fluid known as
“liuer™ or ass”. O conling, the liquor setthes and it could be viclded, Then the hvdraulic
pressing (Defore or afier alkaizuion) inllucnces cocoa buiter content to be reduced frony about
35% 10 12 - 15%. [T solrd compressed mass 1s called “Covoa Cake™ #is ground and sieved
10 give cocoa powder.
(i) iMtch Process
In (his process the nibis seaked in waom alkali solutions until the nily particles have
totally: absorbed the solution. e waet nib is then dricd and ground (o liquor and it is subjechsd
1o hvdraulic pressing (o reduce cocoa butter, Fhe Cocoa bas much darker and redden colour,
(tii) xtrusion or Duteh Process
L eee, the roasted nib is sulvecicd o steam treatment which saftens the il but docsn™
wot il The steamed nib conlains 3-6"0 moistore and is fed mio the fexpellor press™ where the
fal content is reduced. Thy cahe issuing, is in ihe form of thick Makes and ihey are grinded to

prociuce {ine powder. Adkalization i mainly to improve the favour and coloar and the process



2.3

2.4

consists of treatment of the figuor, nil or powdor svith solutons o suspension of alkali which

is usually in (he fornr ol Potagsiom (K or Sodinm Carbonate (Na,CO)L).

ifine Vo e

Coven FPineness’

Adler producing the cocon cake. it is necessary o rednee the calee (o Bine powder. This
process is a sittsdion whereby cocod is subjected 1o the combined of two discs in ithe grinding
mill. One of the dises rotates at a high velocity. The dises are fitted with grinding pins svhich
are made of special steel and are arranged in such asway that saxall particles of cocoa cannot
wseape their grinding action. 'The miil is boused iy such a way that it can incorporate hollow
walls (o encure eflicient cooling svstem.

Alter the grinding process. the cocoais delivered by air steam into the cooling, pipes.
About a third of the Jength ol the pipw s Before the prinding mill for aie cooling mxl also the
cooling of the cocoa delivered inside the pipe. The fong distont dehivery is 1o femper the
powder and also to {ix the colour of the cocon powder. A terminal cvelone is introduced 1o
separate the frished product lrom the air (See g, 2.0 = Cocoa Powder Plant Tyvpe 1
PCIO00).

ANALYSIS OF NECESSARY MACIHINES

Atler the Data Collection on one’s design proposal especially industrial,

the next chapter o write is the analysis of necessary machine, Hhis is fo cnable

us 1o know the size and capacitv and ol course. the nature of the maclunes to

- be emploved (Bavermaister, 1987).



(i) WINNOWER (Fig. 2.3)

Function - [ is used o crash raw. roasted or Kiln =dricd cocoa beans and
also fo separate the shells from the mbs. The expected product is the one that
has an absolute nunirmun nuimber of shells,

Here is the type and Dimensions:
‘Pype  Br G2 ( Product of Bavermeister Co.)
Load : T0ONW
Feneth - 415 mm
Width : 7800 mm
Height 0 4636 mm
weight : 4300 kg
(iv) BEATER BLADES

Function - Contingous grinding and subseyuent vaccavm processing of
pre-dried or roasted cocog nibs as well as other raw materials that have a high
0l content 1.¢ 5 groundnut.

Roasting is not neeessary again alter grinding because suflicient cooling

was attained within the mill,

Dimensions

[engith 7320 num
Width 1550 mm
Tleight 3180 mm
Weight 1850 mum

Connccted Toad 48.61 Lo,

Y
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(v) Agitator Ball Mill

(vi)

(vii)

Funetion - There are balls that arc moved by the agitador. 111 these balls
that arind the liquor that is feal e the mills the groud liguar is then pumped

out helow and by liquor pump.

Dimensions

Fonpth - 7780mm
Width - [ S80mm
[Leteht - 4250mm

Vaccum Mixer

Function - s tunction 1s to nux the quantity of pre-set gater quantity 1o
be treated. A vapid chminatiy of added humidity s attained by condensing the
apours and discharging them by means of vaccuum pump.

Type - the most popular tvpe is Mode PMY3, It has a shall mixer and

a lilling capacitv of 3000 litres.

Dimensions

Length - 5600mmm
Widih - 1500mm
[Heiniv - S090mm

Press
Function - As (he name implics, i1 squeezes the butter content out of the

cocoa masse. [t then presses down (o 10 e residual fat in the masse.



Type - Schule Presse 1
Area occupied THO square metres.
(Viii) Powder Plant_
Type 1 PC 1000 (Fie. 2.4)
Function = The tunction of the powder plant 1= to erind the crushed cake
into powder for packaginge and distribution.

‘Caution

Al these machmes are simple sources ol lire out-break . therefore
adequate  fire prevention and  control must be taken.  Nethods of fire
prevention control include the fixmg ot fire extinguishers (hand operated and

also. Fire Pumps (engme operated) at every 15 metres i the Prodoction Hall,
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1

t

CHAPTER THREE

FACTORY PRODUCTION PROCIESS

Thte Design

In designing a building. a lot ol people regard aesthetics as the anly means of
expresston. hat s how beastlal o is. Bat the wehnological proporty of the msatesials used
plavs a vital rode in how the goal tor shich the project s pul up is achicved. What then could
we say is the real doetinition of desipn? We can pick one of these, that says, it 1s a purposciul
plan belore creative activaty. It is very important to koow the technology of the materials used
so that ony industrial building could be successiully constructed.  In other words, the design
of any industry and the technological process of its products are regarded as pariners in any
meaninglul creative activity that is three-dimuensional o shape. B is thea important for any
designer to put at the back of his mind this relationship even though they are not equal
pariners,

The Production Prowess

The study ol the production process of this praposed industey and that of its structural
composition are pacamount in its design, There are two basic issues to be decided when
planmng an industry: is the layout 1o be based on production or on a progess?

(1) Lavout based on_production: 1 a Lactory produces a large quantity of a few products,
() _Layvoeul based on a process: iFa factory produces o great number of producis.

The proposcd factory design based on product Tavout i.¢ it will be involved in the

praduction of Cocoa Powder. Ttis this cocoa powder that other cocoa based product factorics
Bt

purchase as their raw materals Fig: 3.2 shows the details of technical Dour and machine

layout.

26
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(i)

It es a0 well knowno {act that there me twe basic Jdasses of raw maicrials osed in
industrial processes. They are:

The unprocessed v matenial and (i e semi-processed rass matertal (os s (he (vpe of raw
material that has undergone some industiial processes {ron its cende fonn).

In tlus proposed industiy, tie unprocessed rasy material is the Cocoa bean which hasn’™t
undergone any mechanical process. Tts only process undergone is the Fermentation and
Drying which had been deseribed on page ... These dricd cocna beans are brought into the
{actory in ¢lean juie bags of 50kg in which are then sewn up. The sacks are inediately
transporied to the porl where (hey are shipped to avoid a sithation whereby the climatic
humicity will adbecl it after storage Tor a very long time,

Transport

In Nigeria today, (ransportation has been revolutiomsed by the rehabilitition of major

and rural roads especiatly these davs off 1L thal has included the raibwvays in its operation.

.

Tl hacbours have also been rehabilitaied.

3.4 Odatline of Processing for Cocoa Masse and Chocolate Manulaclure

At the nmtial stapes. the process of manufacture of Cocoa and Chocolale are the same.
The process stants Trom cleaning, roasiing and sheiling and reducing the hernels (0 Cocoa
masses and chocolate aller grinding.

Cocoa Powder is obtained by pulverising the cake which remains when paut of 1he Fat
(Cocoa Duiter) is removed rom the liquor by pressure.

Checolate is made by mixing chocolate liquor, sugar and cocoa butier afier the product
has indergone further refining processes (Fig. 3 .4) shows the details of ol Cocoa Processing

methods).
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e raw materials are brought to the tactory by trailers, (hey oftload them and then
- J
they are fork-lifted into the various stowes, Among the factory staf s the Time-keeper who
heeps the recordds of all thw dehvieries and issuings. A diagram that shows this process is shown -
below (Fig. 3.5). 1 Another method is a detivery in bean’grain tankers. The beans are off-
loaded in erain pits, from there, the bucket convevor fork-lifts them inte various silos from
where they are freely Iet inte (he raw naterial store as the need arises.

In the factory, the process the raw material undergoes were fully described starting
from: cleaning. roasting, winnowing. i the products of the process. The Nib. the Shel {(the
wiste) masse of liguor, the cocoa cake, (he cocoa buiter, cocoa powder and plain chocolate,
A these are the producis of the proposed industiv. This is what otlier Cocoa based laclories
use 1o prodoce Dy Cocoa Mix and Wet Cocoa Mall mix,

The Cocoa powder is stored in paper or cellophone bags and enclosed in carlons or
tins. In order 1o achicve propar filling, favge containers ave placed on o shaking table and small

conlainers are also placed to undereo the same process bui shaking s regulated to give

controllekl delivery of the coreeet weight,



3.5" > ACCOANODATION  BRIEF
[abour Foree

In ndustry or agricultoure or any other sci-up that reguires a high number of workers
Lor profitable performance, the workers are relaried to as the labour force. Tt rcters oenerally
fo botly shaled andd unshalled worker. The shalied workers are those tramed and spectalising in
one trade or the other, On the other hand. an unskilled person did not tam and specialise in
anv trade, The number of workers to be emploved i any set-up has 1o be known so as to
calculate the space required 1o accommodate such workers just as caleulaning the capacitgy ol
machines density of materials and encrey ol covmes are necessary. For this Lactor therefore

the break down is as Lollows:

(1) the Production Stall 300
(1) the Adminmistrative. accounting and sales stall 75
(i) the Ausiliany and maintenance stalt _ k1Y
(1) the Workers™ facilites wellare statl 25
Total number of workers 130
Female stadl number 90
\ale Statl number 340

SCHEDULE OF ACCONINODATION
- L 052
The ability of a designer o accurately calculate the space required Tor convenient

perormance of workers is a pointer to the guahiy and ctficiency of such design. The clients”

bt is a vatuable poide m calculating the vight square meter area of net usable space and also
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(o be able to allocate 1o cvery aclivity the rivhi wmomnt of space. His now seen that these

values of spaces arg very essential to the produciien processes inside the lactory. The

28m*person lor industeial and 17.3 28 purcon lor administrative is adopled (Neufert's

Architeets® Data).

The proposed Lactory has lodr main sechions, mamely:

(i) Adminisirative Section
(i) Workers' IFacility Scection

(i)  Produciion Section

(ivy  Auxilimy

L ADMINISTRATION SECTION

The Administrative Secion manages ihe {actory (o a smooth and profitable level,

theretore the required space s closely altached to the (vpe of husimess oreanisation,  the

nuniber of picees ol (urnituee and also, the degree of partitioning rellecting an the work -

places. Below s the space allocated {or olficersaworkers and the roles and ot course the

Farmnilure;

Acconmodation

Area (m°)

Remarks

Reception 1 .obby 52 Working space for 2 receptionists a show/display
cabinets Tor the finished products, 2 waiting room
for guests a foilet and circulation space

Seeretary 30 Working space, 2 visitors™ Sola 2 file cabinets and
a hook shell.

General Oltice 54 Working spives for 2 clerhe, 3 tvpists andd 2
messengets. -4 file calinets and circulation space.

Cieneral Manager 54 Adarge working space. 4 visitors sofa with a coflee
table, 2 file cabinets, 1 book shelf and cirulation
space.

General Masapes™s Seevetary R




Safes Manager

Sales Manager™s Scarctary

Purchasing Manager

Sales Office

(ash Olice

Accouniant

Account’s T ey

Traming Coordinator Supers.,

[ibrary

Telephone Exchange

Conlerence Room

14

36

n

36

30

IR

36
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Working space, 2 visitors sola, 2 file cabinels and
circulation space,

Working space. | Hile cabmet and cuculanon space.

Working space, 1 file cabinet, visitors” sofa and
circulation space.

Worlang space, Tor 3 sales clerhs and 1 messenger, 4
lile cabinets and circulation space.

Waorking space. tor 1 cashier. a large «afe, 1 hle
cabinet and circulation space,

Worling space, a large safe, visors” chairs, bookshelf.
2 file cabmets and circolion spoce,

Working space for 1 scerctary and 2 avcount’s clerhs,
2 [ile cabinets, visitors wanting circulation spage.

Working space, bookshelves and circulation space.

Working space for 1 librarian enough space o
accommaodate 300 volumes of Dooks and jotnrnals,
readine space for about 8 people af a sifting, a s;mal}
store andd cirnelation space,

Telephone exchange machines, cables and Ielex,
working spaces for 2 operators, wailing room amd
circubation space,

[arpe conlerence table Tor 36 people al a sitting, and
circntation spacy,




Accommadation

\rea (m')

Remarks

Coflee oomer I8 \Wash hand basin. a tridee, cabinet (o store tea cups
and sancers., worktop and cirenlation space.

Giate Touse weiching Vscomnty attendants, weichinge cqipmaent

2. WORKERS FACILITY SECTION

Staff Canteen 156 Enougl dining space for S0 people at a sitting, serving spce and
cindabinn spare,

Kitchen 10 For pprepatation of worker's tood

Pantry 10 For non petishable qoods

Store 10 For ponshable poods

Toilet and Showers/Changing Room | 25 Chaneinge space with lockers Lor the production staft
whe need 1o change,

Ricvile shed Ample

First-\id 8| A medical otficer’s working space.. - vamimation bed.,

Firs- \id Treatment Room wash hand basin, book shelf and cirentation arca.

Ambutance Park Ample

3 AUNIIARY
Waorkme spaces [or 3 Production N anagers and

Engineernme N Lmaecr’s Office cirenbalion space

Carpentiv Workshop X1 Sullicient space for machines. workbench, adequate
storace room workine spaces Lo 2 carpenters and
cirenlation space

Electical Workshop 84 I'nouch space tor the machines, worl top. storage
room. working spaces tor 2 ¢lectricians and cirulation
spacy

Mechanical Workshop 84 Ditte. but working space for 4 mechanical technicians

Serap Store 18 Storaee of broken down equipment and Turniture

Generator House

To accommodate a 2 No. 250Ky Generators and
Switc b Reoom,

Iuel tank

Trowr 2000 hitres ol foel

) ’6




Witer tanl
(overhead vnderorommd

1

o 5 000 htres o wadet

Potlelr room

= S

Lo accommaodate a borler of SO0Rw and circulation

\;ll"l_ L

e Station Ample Flose el on fire extinenisher mounted on walls of
Production Tall ot cvery 15 meties.

Sewage Treatment Plant _

Incinenraior 8

4. PRODUCTION HALL

What deternunes the size ol

any production haslhis the sizes

ol the machines cquipment i

accommaodales,

1. Faw maternals storage For storape of cocoa beans circulation space for both

weighing room workors and Tork hfts and store-keeper

2. Delivery bay Ample Fnouch space lor delvery buller where trucks stay lor
clearance durne deliveny,

3. Silos For storase ol died cocoa beans

1. Packagme Stapline machines, shrinl wrap machine and
citenlation space

5. Fmshed products storage Ample

6. Dispatch bay

Enouch space for a dispatch butler where dispatch
vans are loaded
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CHAPTERTOUR
. PROCESSING AND HYGIHENE
4.1 Introduction

Fhe nourishinge property of any foad. <och that when caten is casily acqgoired cannot
be over-cmphasized. To obtamn such property. the hyeiene that accompanies it s a thing of
paramount concern o any Lamiby that sshes (o obtan health and welfare of promotes. One
ol the industries that require high hyeremie standards inats operation is Cocoa Processing
Industry. 1t is well knoswn that cocoa s not a more tree. but the one that has a hish nutritive
value. Ciroavers, manulacturers and eyenybody mvolved i cocoa processing mdustry are duty
Bound to mamtam hish hyorcme and qualite staodards.

Al who have carvied out rescarch on Cocoa tree have all decled that cocon is a trec-
crop with a lot of challenees for cach cateeory of specialities. There is therelore a plaring
challenee facing the Architects i the desien of a belitting factory. The factory ke an
eivelope inits function for man and machimery to work in. needs the experience ol a designer
for a suitable environment where the practice of good hyeiene is created and maintained,
Such desions must theretore be the foundation of a huveicnic svsiem of production.
consumplion and exportation.

4.2 Possible Sources of Contamination of Cocoa Processing Indusiries

Betore the goal of having the industry and products that are completely by eienic. there
is the need (o ensure the non-contamimation of both the raw materials and finished products.
What actually are the Torms and sources of contamination” What. in this desien are the steps

takhen to prevent or solve a sitiaiion where they have eusted? I the cocoa processing
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4.3

()

industry it is actualy the heans that e processed. o then could the beans have been
contaminaled”? The main sourees are that ol (a) processing and (D) storage ol the beans and
the fimshed products (as mentioned carhier).
Seurces ¢ contamination during Storage

The stages the beans undergo before processes are very importoant 1,0, well grading,
proper trving and curing,  Tven swhien all fhicse have boen obscrved, fong storage in the tropics,
that are the home ol these beans, constitote one of the contamination sources. .\ study
revealud that the mijor sources e

(a) storage of the beans

(b)  processing

0 Fnseet md rodent infestation

() Nloukd growth due (o incrcase in Tty

(c) Absorption of Toreign matter and offensive odours that are as a result of [at content
in the beans
l-'qnncrl}'. insect and rodent infestation and that of mould growth alrlcady stated were
the most Trequeni sources ol contammation. 1)oiails ary:
Storage of the huans/silos

The stlos are made of  aluminium:

To prevent infestation and i order that good storape hvgiene be maintained, and efective pest

control be catied the Noor be constructed sulliciently above pround level and <hould
mncoreporale a waler vapour-barricr such as bDitumen. The building should have a conerete
floor and walls of brick or concrate blochs.

In arder to cnsure pest cottteol measures, stachs of wood or conurete shoubkd be built away
from the walls so as to allow for sinooth passaypy,

There s the need {or complete ventilation condrol. because venlilation of the storage is

[X}
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important to prevent moukd crowth. N entilation opening sshould be Bitted with non-corrosive
materials. Fix mesh screening capable of excluding flving msccts (Wood, 1995).

Steps should be tahen 1o control infestaton by ansects and rodents by using suitable
rodent msect proof construction

The floor, walls and rool structure of storage premises should be such that can be cleaned,
brushed. washed and spraved with msccticwde at suitable time
P'racessing

During processing, cocoa beans mnst have been miested through improper zomne and layout
of equipment which the factones contam. 11 it occwrs that shells are Tound in the finsihed
prochucts, automatically, such products are unfit for human consumption. All alone, immproper
zoming ol machmes and that of the activities that take place m the mdusiy contnbute o
contamination. Example is when madequate ventilation oceurs in the industiv, workers will
face amonge other thines, parspiration which in some cases. they cleancd with  their

aprons unilorms.

Insect and rodent infestaiion

Apart from the cconomie value foss ol cocoa beans throueh the consumption by mseets and
rodunts. the cocoa beans pose as source of human health thioueh the smsceots ammmals that dic
OF pass excreta i them. No matter how fong the case 1s narrated, the most important
mtormabon s that senenraliv, the oreanisms of food posoning. polhomyehins ond a type of
maninetiis o be casihv comtacted 1o man throush cating the food, that had been contaminated
with the exarata of rats, Forestalline these calls for a bothmtme covmonmental desion by the
desirnme Architect.

Mouold Growths

Duc to the climatic characters of the tropics, .o high temperature and hunndity. there is rapid
development and spread of mould and also that of inscets on stored products. 1 is then
recommended that certain beans are 1o be stored i the tropics for any leneth of time
precautions must be taken 1o ensure that beans are not contamainated or have their equality

40



(v)

4.4

rh

deteriorated through mould grow,

Foreign Odours

Close proxsomnuty ke odoricforous noo-foad prodacts camse cowd boans serious absorption of
the forcian adowrs, This may lvad o seriots damags and somchimes contanmaion to the
product,

Sorces of contamination through processing

There are a quite number of wavs 1 which cocoa beans and products can be
contaminated, T8 true that cocoa factorics are highly imcchamiscd but it regurics proper
zomng and arangement of cquipment and machues to peeveat contamimation in the form of
s anted materiale, For instance, cocon shedl is an stavanted material, anfi for human
consumption, but quite ofien dug to poor zoning arrangement or improper searegation of
activities it the whole set-up., il finds i way inte the finished-produets,

The machines used tor the aperaitons it heat which make the enclosed place hot.
Because ol the heat, the workers in order to cool their body from profuse sweating and
soinctimes droplets ol tlese sweat find their ways into the products especially when they are
being conveyed by convevor belis an the catly stage of processing and also, when being
packaged.

In (he process, some cocoa buller squeczes out and gunte often htter the grisund. 13t
bevause inadequale proviston for disposal ol waste, or by=products the by-products of
processing used to make the whole factory site hilthy,

Architectural Response, Provision and Reguiremet
From the literature review, architectural provisions and reguiremenin(s to solving

hvgienic problems i.c. changing rooms. zoning scgregation of operatioms: Quality Control and
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Pest Controt department. silos: waste disposal. poad ddearance, Platiorms and 1oor finished,
Adequale ventilation and lighting are treated Delow.
Changing Rooms

The changing rooms must be well cguippued and detached from the nunn production
hall, but Jdose (o the workers® enteance. T this case. (he basis Tor personal cleanness is

esloblishad.  Tlandiing of egtipmicnt with diviy hands is avoided,

4.7 Zoning/Segregation of Operations

The umportant roles of gowd Zoning and tayout of the Lactory is very nocessary so as
to clearly segregate dirly zones from clean zones hoth outside and within the production area.
The wain purpose is do cncourage the removal of dirts and wastes. A\ Gdy and clean
civironment will keave no room for casy dirts and wasies.  Also, rats, fosects, tics, cle will

have no room {or invasion.

4.8 Quuality Control abd Pest Control Department

4.9

Laboratony plays a paramennt importance i (he setitng up ol any lactory. which apmt
from maintaining of the se-up standard, also mondiors the intermediate slages ol production.
In addition. i should see 1o 1he control of pests soch th persenne] hvgiene and public health
ol all personndd, (¢ production workers and the good house-heeping, inand about the plant 1s
secured.

Silos/AVvarchouse
The silos are made of - afuminium:

‘To prevent infestation ad in order that good storage hygicie be namtained, and cllective pest
control by carricd the Hoor be constructed suflicienlly above ground dfevel and shouldd

incorepurate a water vapour-barrier xuch as hittiuen. The huilding, should have a conerete
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Hloor and walls of brick or conerete blocks,

I order to ensure post control measmes, stacks ol wood or conerele should be bull away
from the walls so as o allow for smooth passapc,

There is the need Tor complete ventilalion control. becanse venlilation of the storage is
impottant to prevent moukd growth, Veatilation opening sshould be faed with non-corrosive
materials. Iix mesh sereening capable of excluding flving insects (Wood, 1995},

Steps should be faken to control infustation by insccts and rodents by using suitable
rodent/inscel prool constiiction,

The Moor, walls and rool structure of storage premises should be such that can be cleaned,
brushed. swashed and sprayed with inscetivide at suitable time
Wasie Disposal

AdL the sastes which are eesult of the materials that enter the site should teave as in
[oom of finished goods, accumalate as washe or leave i1 as cfTlaent. W is a knosen $act that the
accuniulate of waste can contantinate products and even impair the efliciency o) the process
and as time goes by become hazardous. Then, there is the need to design provision lor waste
disposal, Some of the points to be considercd include: proper consultation with the health and
regulation officials in malters relating to waste disposal when necessary.
Gowd Clearance

Fasy accessibility should be made (o all surfaces (or scrubbling, cnough space could
be created in=behvween platlonns (o case cleanaing problems. Such Hoor surbaces shoutd e
slopng andd [ree Lrom depressions that do not Jdean guickhly and completedy. This is desirable
for oors m (he processing areas (Benard, 1979),
Plat-Forms and Floor Finishes

T designng production halls, adequate aad well located platlonns in which machines
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are raised for casy cleaning of the halt without disturbing the machinery operation and lo
prevent rusting ol machine. This also i« another source ol contamination 1o loors and wall
linishes. They should e such that when cleaned washed or brushed witl not casily wear away.
Adequate Ventilation and Lighting

All ventilation openings i the produc tion hall need (o be provided with fine non-
corrosive mesh along the walls, The ventifation swhich is from clean air is essential net only
to avoid undesirable odours but alse 1o reduce objectionable moisture in the atmosphere
(Artbuele 1978) and (he thermad comiorl, Where neeessary, mechanical ventilators should be
cnicouraged.  Adequatcly, light should be provided for proper cleaning such that it is not
obstructud when cleaning exercise is carrivd oul,

Dark places. moist and unclean places altract rodenis, antg, flics. all these have no

place to hide under sullicient lighting (Bemard, 1979).

14



"

*h

(1)

(i)

(iii)

(iv)

CHAPTER FIVE

ARCITECTURAL INTERPRETATONS

The main Tocus under this chapter is the design of a factory in general and that of
cocoa processing m particular. Also taking mto consideration are: the site. the machine layout,
structural coneept. as well as ventilation and Tightimg so also are Lire protection and dust control
mechamsm.
Design Flements

Before discussine anvihing of any importimee. i all mdostnal bainldimes. the different
methods used i transporting materials many of the Lactonies from one end to another come
list. Such methods are:
Pocumatic tubes = for oranular substances Lo ovams, line pow ders,
Operation: The operation s carricd ont by eliecivelv canusing a corrent of air to [low along

the tube. Teis this air carrent i tube that causes the articles 1o be transported (o tHoat along its

Joumey. Where a steady air velociy of around 750 metres mmute is used. then a movement

ol Toad of up to 20 tonnes hour s fcasible,

Alternate compression and release of a Mevible, tube. This s m the same wav as the
prneumatic method. simee 1t is the alternative method o1t

Serew convevors and elevators: Both mothod i< mostly used in Hour mills to convey both the
granular and powdered matenials. This is a kind of helical metal end encased in a metal trough.
Method of convevance is such that the ttem (o be moved is Hown along the contours of the
helix. Popular helix diameters ranee from 160 (o 400 mm,

Gravitational Elevators The eravitatingl Torce 1< a very iwmportant source ol molive power
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used mosthy i Hour palls. This power s vory cheap becanse 1t s alwavs available. The
operations cover slides. chutes, roller convevors and ball tables.
1ON

Adequate care must be taken moorder that manpower, being flexible is not used
extranacantly,  Workers used Lor production should not be used for moving materials or vise
versa.

There are convevor belt systems of various tvpes that can be used [or (ransporting
materials nowadays.
Structural Concept

Ihe structural concept is bascd on the prmciple of nsing eravity in the fransportation
m the processing plant. This as the reason why tor Hour bean processing plants, the machines
manulactred Tor the procession is based on the concept ol free-lor=all 1all of the gravity.

The Beam has a depth span ration of 1730, Columns are for production 30 x 60. The
erd of 36 metres and a proportion ol 2:3 (breadth fength) s maimtaimed.
Ventilation
When treating ventilation generally in industres we refer to

(1) The product and’or process reguricments

(i) I he personnel confort requirements

(i11) I'he Industrial exhaust requirements

Product and or process requirements are Instatlation ol machines in induostnal buildings are
determmncd by so manv Lactors oul of which is the need that they form a sale division so that
thev can conveniently contain the heat releases efficiencies.  In briet, the ventilation
requirciments i the processing mdustry of 60-657 1 (15-187C") is maintained in the production

departments, while a relative hunmdite of about 60% is considered for the processing seetion,

16



()

'

el

but butter section has a Tow temperafure.
Personnel contort requirements are in the condinons usuallv maintained m the comiort range
with close Timits on the range and not the emperature and hunudity i themschves, While
mamtmnme the ventilation requirements. the two basic kinds ol heat releases that alfect the
comlon of the personnel aie: () a hot-dav heat that gives relict by means of cvaporation of
body ssveat and (n) a warm=monst heat which provents evaporation of sweat: these releases are
controfled i different wavs. The vole plaved by the climate and orientation of the area s very
vital espectally in the Heating. NLilhine arcas. Where too much heat is released. artificial
devices ke hoods, mr-facketing and pncumatic tubes are provided.
Industoal cxhavst regquirements. In the processis industry, there 1s more dost o cleamng and
sievine sechions: there mav even be the need 1o construct as already state above. the use ol
devices where necessary.

Ihere s need to control the heat that 1s produced m industrnal sites, one ol these is by
proper insulation at the heat source, msulation at the machine location. aic-conditioning or by
enciosig the entire process i a hood and deavmg of f the heat.

Fighting

Pighting referes 1o the day Tighting, which is a fovm of great concern to amchitects as
far as desion with nature is concemed. Carrvine alone is the changing positions ol the sun due
(0 changing in scasons.

Foallow Tor adequate and active Tiehtine in this indostiy . the production hall is large
cnotgh (o allow i enough Tight in the workine places. Windows from both sides have been
designad with both adequate widihs and herehts <o as (o receive the masimum amount of light.
Smee the north lighting svstem vsed. 1t has been rated for day hiehting ¢t max. 17% and 5%0
min).

Orientation
Fhe buldimgs are onented m the North-South duection due (o the climatic

considerations and also fo utilize the North ieht rool svstem for the production hall. T ow and
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Hieh level windows have been provided Tor all the sides so that clear workane place and
adeguate sentifaion s provided. Fabine mio consideation are: (1) vanations m the amount and
divection of the mcident hieht durine the dav e gy variaiton and Giny FHect of Tocal terram,
lomddscaping and the nearlw buildines on the path ol the avaadable liche, The boilding depends
solelv on the Tunction of the architectural desion tor davlieht supply (he lenestration, the
decoration and furmishing or otherwise of the mterior. Fxample s the windows where clear
glalss s recommended also. cood spacing and order of mstallation within the production hall
and also befitting furmitore in the admimistration block.

Services

Fach unit i provided with separate 4153V 3-phase supplv. For main production hall provide:

(1) N dhstabution board of adequate capacity tor normally: anticipated unit need
TORN A fitted with JTused switchboard.

(1) I aehtine circuits (o be provided within oftices and Tavatorics i appropriate Tocations,
(i3 Power sockhet outlets 1o be provided in oltices.

(1) Fused switchboard socket outlets should be provided in liboratones where clectric
heaters are used.

(v) Fighting winng should follow hikely office sub-division and should tinish with
MNuorescent Litting but in lavatorics and closets should he batten ceiling tvpe fitting.

(vi) Flood Tighting should be provided ar the back of bulding over seivice door. wired 1o

cach individual unit to illuminate rear service arca. This mav be supplemented by
street lighting where avout permits.
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6.0

6.1

0.2

CIHAPTER SEX
CASE STUDIES
The need for Case Studies
The need o cairy out case studies when one is designing a project could not be over -
emphasized. The need include:
i. To study (he principles imvdoved in the desien of 1he particular project.

To be conversant with the method of translating into action all the pranciples invioved

[—H

in the construction.
i To analyse the problems (hat may be contained in the design ol a certain project and
avoiding such problems in e desien of the proposcd project.
The Comparalive Analysis of Case Studies
While embarking on the case studics, (hese sites were visited and (he analvsis of their
sifuations were noted:

i. Cocon Industrics T imited

Cadbury Nigeria Limited

ii TFood specialitics Nigeria Timited.
The comparative analvsis of these siles were:
i. Site/] .ocation

ii Zoning,

Production {low

v Provision [or hygiene
v Expansion polential
vi Services

49



6.2.1.

vii Landscape

Site /Location

(1) Cocoa Industries T amited

‘Fhe Tactory s Jocated in the Thega Indushiral Estate, Theja Lagos State, 10is amentber
of the O'dua oroup of companies. It commenced operation in 1963 after being incorporated
as aJiahility company in'the same year. The present factory swas constructed and occuppied
in 1975,

(1) Cadbury Nigerfa 1.td

The farctory is located along Tateef Takimde Road. Agidinghi, Theja. Towas established
in 1936, then it was a subsidary of the Cadbury Frv Nixport Limited. Lateron it become
attonomous in 1965 and i1 was then knosvn as Cadbury Nigeria Limited. The development
of the present site started m 1981,

(1)  Food Specialitics (Nje)y Lid

The Factory is Tocated ot the Agbara Industrial Estate of Opun State and the
Admingstrative Wing in the lupeju Tnduosirial Arca Tagos State, “The present site development
started in 1982, The industiy has among ils products: NMITO™ - a Lind of wel cocoa mall mix.
Zoning

(1) Covon Indusirics Nig Tud.

The car patl are arvanged in such o way that the visitors parking is belore the gate and
defined parkings for various tvpes of workers in the factory. Al the enteance to the lactory are
the Reeeption Tall' Waiting Room.  Also at the front is the Administrative Block. while at (he

rear are the generator house and the Sewage Treatment Plant. These are noisy and dirty
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6.2.3.

6.2.4.

Zones respectively. The (raining school which owehit 1o have been a guict zone is erronvously
sited very close 1o the gencrator house, @ very noisy zone. The deafening noise from (his
zones Jed the workers o wear car pulls.

Cadbury MNigena Id

This site has a defined vehicolar and pedestrian routes with conerete horbs and shrubs.
The factory produces items like "BOURNVIT A = a kind of dry cocoa drink.

Food Specialities (Nip) Ltd

Thee Lactory is properfy landscaped. Tt has @ well maintaned lasn i the frontage wilh
the side sheob-guide. The roads and parking are demarcated with conerete kerbs. 4wl
drained and mimmed lawn demarcates the Administirative Block (rom the Production Tall,
Warkers Facilities

Iaciiics avarlabie i all the sites inchudy:

Stall Canteen (Sentor and Junior stalf), Cloakrooms/Totkes, clinics. Tratning schools
(conference rooms) {irsl- Al for emeochey cases,

Services

i, Cocoa Industrics Nigenia 1.td,

Services include a laundry for washing of overalls, Wastes are disposed of by the
Lagos State Waste Disposal Board cvery other day by cans. There is a lire station on the site
n case of any lire incidend, but [ire insulated materials were used lor the construction of likely

inflarsmalbly matenials,
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1l Cadbury Nieeria | 1l

Ihe Taundiy waste water deains mto open eutter alter treatment. Fie extmenishers are
hung on the walls of the production Tlall every 15 metres,
i 'ood Specialitics

Fhe omdy waste water s disposed of by water contamers which is inalhy treated by
the Agbara Fstate sewaee plint. Other solid waste are disposed of by incinerators. Scraps are
heptin a scrap store where the public buy them Other services include Hire extimguishers, fire
hydrants and fire Bighting pumps.

Workers on essential services are trained lortnightly.

6.2.5. Colour Impact
Al the mdustrics have very good colour impact. 1. Colonrs of machines, services

pipclimes. walls, calmes and storage tanks.  They are complimentary to one another.



2.0

7.1

CHAPTER SEVIEEN
MAINTENANCE

Need for Maintenance Departineitt

To emphasize the importance of a manienance departiment m a tactors i€ saving the
rieht thing at the appropriale time. The tvpe of mamtenance therefore depends on the
production processes carried eul i cach factory and the [ype of machmes used. In many of
the factories visited, it becante a tradition to sctup a mainfenance department which simply
consists of metal works seetion, carpentes and cleetrical section. In the process ol setting up
a naintenanes section foramy Cocoa industey, there is he need tor the Pest Conttrol Ulnit,  As
an agro-based factory, the covoa beane shonk! be property protecied from the “imeading”
rodents and inscets.

The quality control section takes care of the standard of the in-coming raw materials
(cocoa beansy and (he oul-going finished products: Cocoa Powder, cake and butier. These
products must have undergone so many stages bodore finally Toaded ‘out” | theretore the need
for the manitoring ol mtermiediate stapes of the product i the mahing,
{a) Pest Control

In amy ood processmg industry, there 1s e need Lo seC o a pest control umit to avoid
wastes and contamination. No wonder pests ke Rats Cochroaches, Noles, ete are found in
food stores 1.e: Rasv material store.

The solution (o all (hese is 1o have a pest controt section that takes care of:

(i) Personal hvgine and public health of all personne espeecially the production workers.,
(1) The wastes being properly and guichly disposed ol [

(iit)  Good houscheeping in and about the faclory
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(v)  Food spillages and broken, pieces immeditehy removed
(v) IHocking unnecessary holes o avord them actme as breedme holes for rats insels,

(vid Setting ap of aps with food preces as boits
(h) \Waste Disposal
IFermentation and Drying
The development ol pood chocolate fwonr depends on good fermentation. dirving and

storage of the beans together with controlled processes of manulacture:

Wat Beans

In heaps, Sweat boxes or bashets

Breakdown of pulp and dramage of sweatings

Aceess of airat surlace ol mass

PBactenial oxidation of Alcobol (o acetic acd

(Further temperature risc)

Death of Beans IL.oss o germinating power

Destruction ol coloured anthocyanins

Development of chocolate aroma and Havom potentials

Stmphiticd flow diaeram of Cocoa fermentation
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Fig. 7.9 EAST ELEVATION

Fig. 7. 10 WEST ELEVATION




