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ABSTRACT

* Groundnut used to be a major cash crop of Nigeria but due to the discovery

of crude oil and its products, was no longer given full attention.

This project is proposing a comprehensive groundnut processing industry

with focus on effective circulation of the whole industry layout. This
/o o /

- industry is designed to extract oil from the groundnut seeds and at the same

time process the groundnut paste into edible and portable finished products.

The research methods employed in the course of this work are descriptive

and analytical surveys with respect to the economical value of groundnut

* production and consumption. Based on data collected, the production and

use of groundnut products comes in second immediately after the oil palm.

There is therefore the need to look into means of establishing more
groundnut processing industries particularly in the Northern and Middle belt

zones of Nigeria which generally have few industries.

A bulk of this research work is obtained form published books, journals and

interviews with persons who are into groundnut processing and production.
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CHAPTER ONE
-1 INTRODUCTION
: | | Qrouhdnuts are valuable food widely cultivated in the

Northern part of Nigeria, viz: - Kano, Sokoto, Kebbi and

”

Niger states. The nuts were at one time a major cash crop of

Niger»ia, however the discovery of crude oil brought about its

neglect. The production and processing was left in the hands

of the local people without making available improved ways

of its production.

e "Taking a closer look at Niger state, groundnut is widely
grown within the Lavun, Bida, Gbako, Edati Kagara and

Kontagora Local government areas by peasant farmers.

. A minute percentagé of the nuts are eaten and in its boiled or
roasted forms on a larger percentage processed into
. | ‘groundnut cakes' commonly knoWn' as ‘Kulikuli’, other

products include ‘Dankuwa’, groundnut flour used for pap

1
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“and soup, the main product which is oil is extfactcd nd used

* for domestic cooking, Local women do all these processing

:"I‘/“ne processing of g'roundnut provides means of transforming
the nuts into various forms to be used atbo‘th the local and

- ‘j | | ‘ihdustrial levels withih a hygienic envirohmeht. Every part of |
| the plant right from shoot to the roots Will be made use of

thereby leaving no waste product.

1.2 AIMS OF STUDY
| The aims of this projvect are as follows: -
> To make good use of the va_ét land in the grdundnﬁ;t
growing regions within Niger State |
> To improve on the processing of groundnut by making ﬁse

. of effective qualify control units which will cater for the

‘product’s quality.




- To provide an effective means of circulation within the
produycti«on hall with respect td the various machineries to
bé used and patterns of arrangemeht within the hall.

To create conducivke wdrking environment for the staff and
‘machin’eries by the provisiqn Of adequate ventilatioh and |
lighting ’facilities‘. |
To bring’" aﬁOﬁt an appropriaté zoning- of the various |
departments within the production hall. |

To generate revenue for the state.

‘To improve on the packaging of the finished products

' ,Td provide employment opportunities for ‘»the state
indigenes L |

To engOurage mechanized cultivation of groundnuts ‘by'
both ihe government and individua"ls.‘ |

To rjed‘uce the déi?endence on the oil sector in Nigeria.

To create the awareness and reliance on our locally

produléed foodstuffs




13 OBJECTIVES OF THE STUDY

1.4

>

To provide a hygienic and functional px‘()‘duciion" line

- within the produ‘ct‘ion hall.

a reasonable working environment.

Groupmg together related vdep‘értmkents in order to provide

.

To provide awareness on the production of high yielding
groundnut species.

Buying of the local farmer’s products for méchaniz_ed

‘processing thus reducing unhygiénic ways of production

Create an effective management cadre that will see to the

running and maintenance of the industry.

/'1"; s . . /

RESEARCH METHODOLOGY

The research .méthOd employed for this thesis is m;ainly

descriptive and analytical survey. o

- It is descriptive in the sense that case studies of existing

industries were carried out and interview carried out with

4




7

- people who had to do with the p_roce,s"sinig of groundnut.

1.5

Statistical analysis on the production rate of groundnut and

its processing was also carried out.

- Alongside this means of research, a literature review on

groundnut‘ production and processing was done in the next

chapter. .

SCOPE OF STUDY.
The scope of this research work is centred on the effective

means of circulation within thé production hall and the entire

/

site of the industry (ihat is the site plan).

Processing industry as the name implies takes care of the

prOCeSSing of grouﬁdni;t right from its raw nature that is from

~ the farm, to its complete processed form into some specific

products.




“This will be mad_e‘po’ssible’ through the\provisiOh of the

following facilities on site..

i) Administrative Block: - this is where all administrative

‘work wi‘l’l take place.

i) Production _Unit: This section houses the actual
proCeSsing of groundnut from its‘ raw form to the

finished and packaged product.

iii) Wérker”s Welfare Unit: - This unit_ will cater for the
workers’ physical and mental comfort. It includcs the

clinic and restaurant.

iv)_ Auxiliary Facilities: - Théy include the gatehoUse; car
- ‘parks", gene_fator house, refuse disposal and other units

shown on site.

1.6 IMPORTANCE OF THE STUDY
This study owes its relevance to the fact that it aims at
réducing Nigeria’s dependency bn, petrOIeurri products as the

main source of its income. One of the secrets of the

6




developed countries is seen in how they handle their
p agricu1tu‘ral products to the extent of exp'orting the processed
| products in their improved forms to other nations. A nation
‘w1th numerous agricu]tural produce when glven the right

opportunities and priorities make the nation great.

et Architecturally, this design project is able to provide a
B - properly organized production process' and zoning to ensure
effecti\’ie circulation, which will in turn create an effective
and conducive working environment.
ThlS study i is also able to serve as a source of mformatlon to
other industrial prOJects of same field to bring about an
g ~ increase to: the technological know-how of groundnut
. processing. ,:' B |
1.7 LIMIT OF STUDY

] This research work suffered the following limitations: -

(@ Inadequate and poor documentation on groundnut‘

prodUCtion.
(11) Owners of ex1st1ng 1ndustr1es gave limits to information

given out and photographs were strictly forbldden some of

the 1ndustr1es
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| 1 % DEFINITION OF TERMS

'-sl.%.l Groundnut They are legumlnous plants that grow 1 1n the

ground attached to the plant roots and having their shoot

system growmg toa helght of about 30cm above the ground

1.2.2 Industry: - This is a place where goods are being fabricated
or proceSSed from their raw materials be it manually or

mechanically in order to bring about a new product.

1.3.3 Groundnut Oil: - This is the oil extracted from the groundnut

seeds.

1.2.4 Groundnut Cake: - Is the residue left after the oil must have -

been(eXtracted from the groundnut seed.

1.%.5 0il Reﬁning: - This is bringing oil to a fine and pure state

free from impurities.

”
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1.3.7 Deodorization: - this is the prdcess whereby every form of
‘odour is being expelled from the oil. - |
% ) i e ;o . ‘ ; e
| 9




/* CHAPTERTWO T

2 0 LITERATURE REVIEW

2.1

IMPORTANCE OF OILSEED INDUSTRY IN NIGERIAN

ECONOMY

ngerla 1s a renowned consumer and potentlal exporter of

onlseeds and their products Not unt11 the advent of crude oil

in the 19_70’s, Nigeria eamed snbstantial foreign exchange
reVenue from oilseed crops l_ike Groundnut, Cotton, Soya
Beon, Palm Oil, Sesame and r'n‘any others which financed the
country’s vdeVelop_ment programmes. Apat't from being
valnable commodities in international trade, oil seeds and
their products formed a substantial volume of inter and intra-
regional trade. The turn over could be as high as $400 million
per annum. This represent about 8% of the national Gross

Domestie Product.

10
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22 MAIN OILSEEDS CROPS IN NIGERIA
221 QRdUNDNUT | o
g vGrmAmdnut_ is consumed di‘rectly or cmshed in;co oil and cake.
It is the bnly oilseed whose byproduc’t' (grbundnut cake) is

consumed directly by human beings.

Groundnut: is found mostly in the savannah zones of Nigeria.

Its pfod’iiction is organized around Sma]l-scale farmers who |
produce for cash exchange. The Nigerian Oil Mills Ltd based

Y ~ in Kano _cr‘u‘shes' the largest amount of groundnuts in Nigeria.

| 22.2 OIL PALM
OilvPa»lm is the most prominent'_'oil crop in Nigeria’s Qilseed
indUstry.. Its éharactefistic featurés when compared to. (;ther
bilrs‘egds are as follows: - |

» It has the largest area under cultivation.

> It produces the largest oil output by volume

11




> It _em’ploysthe highest number of people both at the

. primary and industrial level.

,./'/ e : /

S has the highest number of product derivatives.

2.2.3 COITON SEED
| Until fccenﬂy, cotton production in Nigeria was at a low |
lévéi. Cotton production being a cépital-'intensiVe programme
is not a high pifiorify crop aihong" farmers in the production
zone. Resources ére shifted to it only whven' the profit mérgin
.' is expééted to be exceptionally high. Plans are Howevér uhder
way.to make it a substantial raw material in the productibn of

cosmetics.

2.2.4 SOYA BEANS
Soya bean has both high oil contentlaﬁmd high nutritive Value,
which,_ has ‘made it an emerging oi.lseed in Nigeri_a. ts

potential as 'a viable source for filling the national supply-

12




demand protein gap is as_s‘umi‘ng greater signiﬁcance. Its
\ ‘éhéfaéferiStic fC?EHY,CS include: - | |
> Ease"(“)f ﬁrédﬁction.
> Quick_fate of return, being an annual crbp.

> High protein value and food fortifying feature.

> Durability during storage.

© 22.5SESAME
| Thls chp\ iskmaihly cultivated in thefar NOi‘th (Kano, Jigawa
S”tatés)‘ and Middle )be‘lt (Benué,‘ Plaféau,ﬂ Niger, KWara and
: Téraba States) zones Wherc it is locally consumed. Pﬂpt plant

extraction of sesame oil is being carried out in Lagos.

2.3 SHEA NUT
~ Shea nut is ‘presentiy known to exist only in the wild. Tt
thrives well within the guinea and dry savannah areas and

L lo_f,wgrvszahe.ly régiyons of Northern Nig_erié. i

13




. ’S;hea' nuts "greatest domestic use is as shea b'utté:mr oi’l,"which is

"mostly hsed,' in traditional medicines fuel and cosmetics.v'

~ Consumption as vegetable oil is restricted to only a few

23

 utilization in the soap industry.

communities. Shea nut also has limited commercial

/

Since the research is directed towards the processing of

groundnut, the write ‘up will be narrowed to groundnut

‘production, processing and importance.

GROUNDNUT PRODUCTION

Grou'ndnut botanically known as Arachis hypogea is a;

leguminous plartone of the most important cash and food

~ crops in Nigeria. It has high oil (42-52%) and protein (25% -

¢

32%) content. The skin is high in vitamin B. It constitutes a

| princfpal source of protein and dietary | oil for both

subsistence farmers and urban dwellers.




| Groundhut until recently was one of Nigeria’s leading export
crops. It grOWS very well within the ‘Sudan and Guinea
savannah zones,'with an annual rainfall in the region of 500-

g

1500mm.

~ Groundnut héS its origin from Brézil ‘b‘efo’re‘ being introduced
in West vAfriCa. It is an annual plant ahd grows to maturity
- between four and five months. o

| Therc are tWovmaih types of grouhdhut pl'ants basve‘d on its
growth. | |

~(a) The bunch or erect type, in which the main stem and
br‘anch‘es grow upright so that there is little spreédfng of
the shOOt | | |

: (b) 'The creeping type, in which the(br"an}ch‘es Atréil along fhe

“ground which brings about the spreading of the shoot.

'The branch type of groundnut plant has its nuts close together

: at\théfbase“of" the plant, which makes it easier to harvest

15




mechanically. The creeping type has its nuts scattered over a
. R wider area around the plant and this happen to be the most

 widely grown in West Africa.

2.3.1 CLIMATE AND SOIL
| -.Grouncinuts/ are best gr‘owﬁ on sandy lootn soil, 'c,lay soils -
~should be avoided because its sﬁcky nature‘ makes harvesting
tedious. Avc;idic soi‘ls' (pH less tﬁan 5) ’ar'e,also pnsﬁitable for
groundnut cultivation. Grouhdnuts’ are rélatively draught

~tolerant and are commonly grown in areas of moderate

L ~ rainfall.

© 2.3.2 CULTIVATION
Seeds to be planted should be stored in its shell dried in a dry
envirdnment. The shells are 'r»emov‘ed‘ shortly before planting

and diséased ones picked.

16




The seeds are comm‘o‘h‘ly\planted on ridgeé, however some
| - are ypflantevd oh flat land at a Spacing of about 23ch1. Two or
| three seeds are put in a hole ata depth of 5cm.
It is best‘4to plant at the start of raihs Beéatxse it ensures
maximum.’yiel‘d. | | |
| P ; i
‘The seed germinates after five days and flowering occurs‘
after aboUt‘ 12 months. The crop takes about four to five
months to reach méturi_ty, requiring about two ‘(‘)r three tirhes
| Weedirig"at,va'rious intervals depénding on the nature of the

weeds.

The best fertilizer to be applied is the phosphate at the time

- of planting. The fertilizer is placed ét’ about 7cm from the
: pléptihg hole and ii_ghtly covered with soil. A bag, which is
equivalent to 55kg of phOSphaté, fertilizer commonly knovin

as SSP, will be required per hectare.

17




2.3.3 HARVESTING

As the crop matures, the lower leaves begin to drop off. At

- tﬁe: ’e_nd"of the fourlor five mpnths a_ﬂer”plan'ting, if harvesting

“is delayed the'produCed groundnut seeds begin to germinate.
It is best to uproot the plant by using a hoe or using a
spgcially deéigned plough, wh‘ic’h runs under the pfant and
- loosens thé soil sb as to enhancé easy uproofing. |
The uprooted piélf;ts Withlthe groundnuf pod/s are left for a
few days to’ wither, after Which they are gathered together
~and pods removed by beating it against a stick or hand

| picked. The harvested pods are left for dr_ying after which the

shells are removed by hand or machine.

" The average 'yie‘ld of groundnut in West Africa ranges from

e B 400kg to 900kg per hectare.

Well-dried groyundnukt seeds are stored in jute bags pending

“when they will be used.
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24 DISEASE AND PESTS OF GROUNDNUT.

- (a) Rosette: -.is a viral disease, whic.h ‘is spread by aphids.
;It aitacks the plént th its ﬂdwerihg stage, resulting in
/stﬁhted' growth, n—lottlin’g of leaves énd finally death of
the plant; Employiﬁg ’th»e practicé of‘crop‘ rotation,
b’umiﬁg _ infecfed crop -reSiduéé and using résistaht

= ,‘va’rietvies ican control the diSea'se‘.‘, |
(c) Leaf Spbt: ~is va' ﬁmgﬁs disease that appears five to six
-weeks aftér pla’nting’ and become se?ére"as the’cr(;p
‘,fnatures._ It causes spOttihg on the uhdetside of the
| le_avés énd ‘common. in wetﬂweavt‘her.\ Fungiéidé spray‘sy

are used té control the sprééd of the di'sease. o
"v(d) ,'Wilt: - fs caused by ﬁjrigus. It ‘a:ttacyks -isolate'd pléﬁts

,éausing them,t’o wilt and die. Uprooting and burning ‘_

{

infeéted plants control it.




| “ "(e) Pests - Pests, which attack groundnuts in the ﬁeld |

2.5

~

mclude aphlds that spread the rosette dlsease brrds and

rodents, which dig up sown seeds, or maturing seeds.

ECONOMIC IMPORTANCE OF. GROUNDNUT

| Today, most of the groundnut crop i in ngerla is processed
| locally partrcularly into groundnut 011 The groundnut seed "
- contains about 27% protein, 45% 011 and 10% carbohydrate
It is therefore a 'valuable food item both for human and

animals. e e S

The seed may be eaten raw, boiled,‘or roasted, made into

~ paste or used for soups and stews.

Groundnutf,'oil is an important ‘product derived from

| groundnut Seeds. It is extremely used in Nigeria As cooking

oil, and industrially qfor making margarine, soups and other

~ products. The residue (groundnut cake) left after the

2
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extraction of oil is very rich in protein and as such eaten by }_

'man and animal as livestock feed. The stems and leaves left

are not behind; théy are also used for livestock feed.

TRENDS ~AND ESTIMATES OF 'GROUNDNUT

PRODUCTION FROM 1960 TO DATE

d ‘VAlthough groundnut is a natlve of South Amerlca, the

- Portuguese who brought the crop' from Brazil into West
~ Africa introduced it into Nigeria in the 16" century The crop

~ is now found in all troplcal and subtroplcal countries of the

world. |

- %ﬂl‘he‘_favorable‘ climate and edaphic conditions with good

rainfalll, abundant sunshine , availability of aell drained light

loose and ‘friable sandy loam well supplied with caloium has
encouraged the practice and oultivation'of groundnut in the

‘Sudan and Guinea savannah ecological zones. Nigeria

enjoyed vav'Stro'_ng comparative advantage on the world scéne
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as evidenced by doubling of groundnut production from the

- mid 1950s to the mid 1960s.

Groundnut production roso toatoa record high in the mid
19605» when Nigeria was the World’s third largest exporter of
g'roundnut,’ followed by Senegal. Some factors that have
sign—iﬁcuntly'affected groundnut production are |
" (a) Since 1970, there have been noticeable changes in
weather conditions towards a long dry spell in the middle
R R of the growing season. The resulting losses in yield have
. ~ been one’/of/the "maj,or factors leading to the decline of
: groundnut production in Nigeria.

‘(b) Te. suddon and théreaﬁer ropeated outbreak of rosette
| virus disease throughout the rnajor producing aroas,
| ‘c'uusing ‘an almoot complete’crop failure 'in’ 1 975; These
| »factors amongstv others contributefl to the oompleté

disappoar'a_nce of the erstwhile ‘Groun.dnut Pyramids’ of

' Northern Nigeria.




(c) In areas where the rainfall pattern and the growing syea'son:

AT were not seriously affected the’ major pests (especially
termites and millipedes) and foliar disease have been on

the increase.

26.1 N‘ON'f | TECHNICAL  FACTORS  AFFECTING
" GROUNDNUT PRODUCTION]
These Cbnsfraints have been ‘b’roadly categorized in two
groups namely production constraints and post harvest

-

SR | constraints. | | |

- ~ Production Constraints
(a) Low farmers confidence in the crop due to the problems

of draught, pests and diseases. s

(b) General lack of motivational, hig_fn lébour 'requiretln:entsv

and felativ(:ly pdor retyumsy(pro;ﬁtably) :
(c) Lack of kovrgan‘izend credit and input deli‘very system.

" (d) Weak, inefficient and inexpensive extension support

©services




. (e) The need to upgrade grouudnutk cultivation from manual

to improved semi- mechanized so As to improve time,
labour and cost efficiency.

() Desplte relatlvely poor proﬁtablllty and other short

commgs, farmer preference for groundnut in a rotation

‘system due‘to its n1trogenv fixing propertnes and potentl.al

for soil enrichment.

. Post Harvest Constraints

- Itis essential to harvest groundnut under dry conditions and
to reduce the moisture. content from about 30% to 8% as

~ quickly as /poss’ible. Dryin‘g is carried out naturally by

spreading under the sun, in industrial dryers and a times a

’ combinatiou of the two methods.

'Grouﬁdnut»is rlormally shelled at the oil mill despite the fact
“that shellmg and collectlon centres would reduce transport

- cost Transportmg the nuts in shell reduces kemel damage
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2.7

" (damaged kernels contains 45 to 50% protein and 6.5 to 8.0%

{

ﬂ crude ﬁbre. Meals obtained from undecdrticated kernels _are

at lower nutritive value and contain about 30% protein and

23% crude fibre. Groundnut protein is deficient in both lysine

and methionine/cytine and consequently does not meet the

full requirements of monogastric animals, especially chicken

and young pigs.

' MAIN FEATURES OF GROUNDNUT PROCESSING

Oilseed processing is one of the key sub sectors of the

| Nigerian economy. 'However, both government and pi'ivate

endeavours in recent time have not been successful in

redressing the situation whereby demand outstrips supply.

| SurVey'_.source's suggest that current level of oil COnsumption

is at least 20% above the supply.

In"the processing of groundnut, three types of processing

 methods are utilized, namely

25




> Traditional Method
" » Semi-Mechanized

> Ful'ly Mechanized

2.7.1 TRADITIONAL PROCESSING

In the traditional -method,,‘ op_erated at the family l‘evel, .all_

stages of processing are done-mahually. The Groundnut seeds

ére shelled‘ from the pods, dried ﬁnder thve»sun éﬂer Wh«ich 1t

- is rqasfed in a dry pot over vbumin’g ﬁré.' The roasted

) g_r’oundnut éeeds are threshed and wiﬁﬁowcd in order tq get

- rid of the pills, and grinded with the aid of the common

: gn'nding maéhine. The groundnut paéte is then pour_ed into-la

lavrg‘ev bowl erending on ‘its-quantity and turned maﬁu__ally

with a turning stic’;l;(.‘ Warm water is added at various

' intervals, this quick;ns the e‘x/traCtion' of the 6i1' from the

e | ~ paste. ThlS process is tedious in the sense that the tixrning of
e - the paste will have to take a long 'time and requires more

g 1 o ~ “energy. After the oil has been extracted, thegrouridnut paste
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“is cut out in tiny bits of various shapes and fried into a

. crunchy like biscuit known as groundnut cake or ‘kuli kuli’

)

~ The oil extracted from the groqndnutpastc is consumed in its
‘_,»’raw state Without undergoing any form of treatment or
'vpur/i,ﬁcation. ;I'otarl‘ oil output under the traditional method of
processing 1s difﬁcult to quantify as it is mainly corisuméd or
traded between fal.’niliesyor éomrriunities.
272 SEMI‘-MECHANIZED PRCCESSING, §
| e e :Grouﬁdn_ut seeds. processed semi-mechanically follow the
o | ,‘ same ‘p‘roc‘»és"s ~as that of the traditional method, ho@ever
manu'ally fabficz;ted eqﬁipmeht are 'made,‘us'e of, which makes’
the whole W(/)rk/ faster and less tedidus. We have thé electric
| ﬁyef in place’o'f th‘e pot on fire, which does the frying; there |
jﬁ_ L is the thrgshcr Wthh shells the seeds from théir pods and» the

!

extractor'Which extracts the oil out of the paste.

27




1t should also be noted that the oil extracted here is not

S refined , or treated in any form

273 FULLY MECHANIZED PROCESSING
‘This methodyof processing makes use of tested and approved |
machiheries,' particularly after the extraction of the oil. Aside
the thfeshef, “crusher and winnowing,“'thére are the oil
¢xp¢ller, ﬁltérs, puriﬂcr, deodorizer ‘and thé packaging \

“machines.

i ‘Pr‘oc'e’ssing]of' 'groundnut’ is done under high sanitary
co‘nditions, 'i‘n the course of refining the oil deposits of
impurities are obtained at various temperature levels, these

‘d‘e‘posit's include soap stock whi‘ych" is sent to soap

manufacturing'indusiries, there is also the slush which Iis‘senvt

to animal feed making industries together with the grbundnut'
~ paste lcﬂ aﬁér oil extraction. The packaging of extracted oil

is done in plastic bottles and kegs of various sizés"usually in
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 the range of 2 litres, 5 litres, 10 litres and 20 litres. Quality of

oil extracted is guaranteed in that the packaging is done

o

| hygienically and neatly after a series of laboratory tests must

have been carried out which ensures its preservation and

~ consumption.

.ngtracti(v)'n éfﬁcienéy is ‘high’er here than under the‘ semi-

% Mechanized processing, however the major drawback to thé
widespréad use (‘)f these réquired machiheries afnong smallkll

e 'holdc»rs', is 1ts high C6st; whibh mékes it economically suitable
‘ ‘o'nly’ for large size indﬁstrialists or the government at either

 the state or federal levels.

oy It should be noted that the outputs‘ of this processing method,
~ that is after extraction is crude oil. 'To’ add value and improve
G O ts qué;lities, the oil has to be refined thé essenée of feﬁning is

E (N . "td‘obta_in a product with the desirable colou’r,'taste'smell and

~ stability.




. % Two methods of refining exist in the industry namely the

SRS . ‘allzba.linek or chemical refmihg and physical refining.

) Alkalihe Or Chemical Refining: - In this method the

free _fafty acid in the oils is saponiﬁed (de-acidified) with
alkaline the ksO(.iium salt ’(soap)‘is then removed usihg
grav1ty separation or centrifugal separation. |
) (ii) Physiéal Refining: - This can be divided into
bleaching and deodorization. B‘leac.hing is the removal of
s - | coloufing' matters like carotehes; In ’a‘dydition'_ the pro(:éss
: ’reméves traCes of gﬁms,_sodium salts of fatty'acid.s (soap)
t;mdi dthe;' products. The bleaching 'pr()ce.ss is eﬂ'ecfed by
. ;mixing the bil with;natural or activated bleaching clay m a

reactor at a température of 90 — 100°C, under vacuum. The

tomy

clay is then removed by passing the mixture through filters.
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. [OILTYPE  [1975-1979 |1980-1984 |1985-1989 |1990-1992

% | % % %

Palm Oil T6421 6594 16264  |57.89

* [GroundnutOil 1604|1378 |1863  |23.89

Cottons;eed’ 1159 064 106|197
Shea Butter | 298 326 331 340
[SoyaBean 1518|1638  |1436  |12.85

-1%OTAL’ 0 (100 100 — 100
| ‘Source: - OIL SEED ASSOCIATION OF NIGERIAN
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| Table 2:-ANNUAL_;GROWTH RATE OF OILSEEDS PRopucnonNiGEm’_A oy
o oL ."'197'5;1979' 1980-1984 1985-1989  [1990-1992 E
e TYPE - [000T) RATE (,‘OOOT) RATE .(‘OOOT‘)‘ RATE _|(000T) |RATE 1 g
Palm Ol 6‘6_5'.‘0.‘ T[038% [6960 075% 7962 320% 8567 |320% |
Griouﬁdnut 1657 [192% 1454 301 | 768 (B8 3%s 0% |
Oil - I
! [Cotion [162  [440% |67 930% [135 |3824% |293 %]
. S | seed 01l | | | B : = | . - ,
| Shea 304 [3.19% 344 [354% [421 |1.92% [503 o5 ]
| Butter o [ | ~ o 5
Soya  |155.0 |  [172.9 T 1825 190.1




A

- |Beans - | 4
| &Other | , |
| Oils - - | |
AlLGs |10203 |0.60% |10554 |098% |12711 |4.80% |14799 |2.46%
| Source: OIL SEED ASSOCIATION OF NIGERIAN Survey, 1996




[OILSEED 1;9»84119,85 1986 [ 1987 [ 1988 [ 1989 [1990 | 1991 | 1992 '1993,;,1994‘_

500 |615 |650 [680 |700 |700 |730 |760 |792 825 |837 |P |

[Groundnut [ 600 | 3594 793 |597 |707 |800 |707 |1127 |1046 |1142 [1153|A |

|91 |621 896 |687 |815 |895 |992 |1361 |1297 | 1416|1453 |P |

| SoyaBean [200 |205 |210 |324 (442 |750 |729 |468 |113 |543 1593 |A

143 |60 |68 |107 |150 [300 |218 |145 |154 |163 [178 |P

34

~ Table3:- HECTARES AND PRODUCTION OF MAJOR OILSEED CROPS INNIGERIA -




Cotton |90 |950 [666 |574 |451 [353 |575 |643 |653 [362 |41l |A

808 |114 [100 |195 |194 |182 |276 |309 [346 |192 [218 |P
Shéanut - B ‘ : “ A

103 |103 |104 [109 |110 |253 |289 |326 |331 [336 [353 |P |
A=areain ‘000ha - Tl : :
P = Production in ‘000 Tonnes :
| Source: - FAO (1994) ‘
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CHAPTER THREE

3 O EFFECTIVE CIRCULATION WITHIN THE
E .PRODUCTION HALL o S
'“C1reulatlon can be deﬁned as movement from a place to
another ml the performance ‘of a functlon 'Effective
c1rculatlon within the produetlon hall aims at the movement
of machmery in the course of a conveyor belt as well as the

‘comfortability of the workers.

| Mechanie'_al services are a major featlxre of any production‘
hall k,and 1n ‘order to ach-ieve"»good design, location and
| acee551b111ty, must be given a lot of thought It is adv1sable
that a basw installation layout of machmerles ‘within the
product1on hall be developed This mlght ‘however not be
easy in that different types of machmes w1ll have to come in
‘Vdependmg on the type of productlon ThlS problem can'

| however be solved by havmg a standard layout for each type
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and many others.
. . VA

3.1 DEFINITION OF PRODUCTION

| of pfoducti.on such as electronic assembly, f_ood processing

In economic theory production is defined as the processing of

~creating economic goods, material goods and personnel

services. In daily business, the ‘term lacks a definite

definition, for instance the businessman views it as increment

of a thingv,, making or transforming something._' The

agriculturist sees it as the catering and harvesting of his farm

produce. However, production as regarded, includes

agricul‘ture" and manufacturing but éxcludes transportation,

trade, and marketing, A ‘similar definition is other

encountered in business low and governmental regulations.

" In the earIy' 18" céntury, the physiocréts in their desire to

reduce the excessive emphasis placed on manufacture and

| ‘co‘{nmerc'e" ’by ‘the mercantilist philosophers who preceded

o

~them held that agriculture and extractive ' i_ndixstfies
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: ‘wconstituted the sole source of wealth and all other productive

- ac“t’iv’iftymdepended on it."

‘.’f‘;Other economlsts llke Adam Smlth and John Stuart Mlll i
. ff'adopted and broadened tlns 1dea by mcludmg manufacturer, |

'as an element in the creatlon of wealth They also 1ntroduced |
- the concept of ve_ndability - produc'tion for the market rather

~ thanin 'accordanCe with thevdi‘ctates‘ of a natural economy.

In the latter part of the 19th century the econom1sts Wllham
V’Stanley Jevons and Karl Menger w1dened the meanmg of |
"k'pr-o,‘d'uCtion to" include seryicesrendered by persons 'eng‘aged,
| m transportatton, ’trayde and many others. This broadening of

. :scopeycame Tabou‘t largely as a respult voyf yth‘e‘concept of ‘u“ti’lity -
theto satlsfy hurnan ,Want‘thus ,bﬁnging | to,/ an end the
controversy of }‘»W’hether‘, the .la‘b‘our' of a shoernaker is -

o .pr\oducltiyeor not whilethat of a bootblaclc is ‘unpro'ductive'. | |
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o Productlon therefore mvolves the creatlon of ut111t1es

mcreasmg the power of economlc goods to satlsfy human

i)

i

i)

‘bfui‘ldings, machinery and tools.

; .‘wants by changmg goods from one form to another movmg e
| ',_goods from one place to another holdmg goods over from*_,

. ‘,‘one tlme to another and transferrmg them frdm one owner to

“another. |

A There are foukyr recogniz'edv factors of production namely: -

Nature: - land and _other; natural resources that are

‘:appl'ied; and used in the_ ‘creation of economic " gloodjs
- w1thout the aid of man o |

| Labour - All human effort (physwal and mental) used |
in the production of economic goods.

\Capital:‘- Economi.c goods that are man-made for use in

,further_"production', for example raw. materials, factory

Enterprise: - The initi-ating’ and 'innOVating acti‘vitfy‘ (as

~ distinguished from a routine managerial function) that
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, 3‘.2

“organizes the other factors as production into an
~operating unit and assumes - responsibility for

‘operations.

if» .

‘,TYPES OF ARRAN GEMENT IN PRODUCTION HALL

(Utlllty serv1ces w1thm the productlon hall requnre great

', e emphasis, which is u‘Sual in the design'of average buildi}ng’.f

1

~ Heating, ventilating ~and air conditioning, systems and

rnultiple pipes of various services such as water and gas

;crcate ’a demand for cubic ‘s‘pace as well‘ as ﬂoor space. In

recent de51gns utlllty systems have taken a hlgher percentage

L of the gross area thereby leadmg to a reductlon of net space |

-This aspeCt of the production hall comesp as a surprise to

architects and engineers whose experience has been mainly

with commercial buildings, which requires less utility service

o capability.r ” .Avs'socilated with this need of spacc for utility’

service is the need to provide ﬁmctional space for the unseen

‘oc0upants of the building, which are the maintenance and
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operatmg engmeers, and the craﬁsmen who prov1de for the
i e wcontlnual changes and adjustments i in utlhty systems which

. mark maximum productivity of the end product.

32.1 ARRANGEMENT FORMAT
- Seleetion‘ of utility distribution system" strongly inﬂuences the
'conﬁguratlon de51gn and cost of the product1on hall. The
S j

type of utlhty system used should be selected as early as

; p0551ble in the planning process, before the hall arrangement

,' o | 1s ﬁxed The productlon halls arrangementand equ1pment

‘, .,j. flqeatio'n shanld_follow the utility distribution_pattem; once
| . thls ha‘s:: bieenl standardized ntility services are :n3ually_ |

- prdvided w1th1n a preddction ~hall by a horiiental or 'verticall

- distribution system of the machines or a combination of the

! " E i  two. The 'Shapes formed as: -
’ i) I——'"Shaped arrangement. e
Lo | o i) U—‘Sh‘aped arrangement,

i) 0—— Shap'ed arréﬁéement_.
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3.2.1.1 “ 1 Shaped Arrangenjgnt.'

S This arrangernent“shap‘e of the 'vméchinéries allows the
design.havé 'spac’e on both sides of the hall. The machineries
are pOsitionéd at th‘e center of the hall and runs Straight from
the beginning of the nall t_lowaﬂ‘r(vls,t'heAend. The horizontal
dis{ributiori of utilities from the central core drives the
convéyor B_élt doanards to indiv:idua}l cas’e"work. ThiS |

design pfovides aséess for maintenance and'seryibe_
| pérsbnnél to the utility piping and duct work thrbugh out the

life of the structure. It has a high degree of flexibility for

meeting the needs of changes in the process and has a high

~ capability to meet a wide range of criteria with regard to

environmental and ventilation, temperature controls,

l‘ighting,’ électric pnwer. This system results in ﬁlncfionally v
inefficient production. It comes in hand}" where future

~ expansion, either Horizontal or vertical is anticipated. In its
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Simplest form”the system provides fora single large space

* ~ oneach side of the production hall.

» Advantages
1. Bxcellent flexibility
] 2 Mo_derately hig}i initial cost »,
3. .L(»)w maintenance eest | |
4. MOditieations do not interfere: with conduct l'of work N
in adjacent. |
g Disadvantages L
1. Energy iys’not.effectiVely conserved. .

2. Restriction of air spaces.

B 32.12 U= Shaped Arrangement

™

ThisssySteni provide’s;eoneealed utilities with duct wOrk and
,, | services in a serials of regularly Spaeed s’ha‘ﬂsy l'ocated in aislé
W | bet\veenthe tvvo vertical mains of machinery.- All service
£ ~ mains and ducts are brought vertically to the ‘co'nveyor}belt

43




upwards and .'down\;vards by the 'méchanical systems.

Distribution of utility services from the vertical shafts into
the proCeSSing'area‘is generally in the cdnveyor belt within
the semi ~ circle. The U — Arrangement system is not a good

selection for build'in'gs with only one or two storeys, it is

most efficient in multi storey buildings especial in those of

~ long rectangle shape.

Adi/antages, | i
1. Moderate space for transportation.

2. Moderate initial cost.

Disadvimtages

VA /

1. Difficult to service and maintain.

‘2.’High cost of maintenance

3. Available space uéually_ dose not permit individual supply

i

of raw material.

4. Not Fchible.
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3213 O- Shaped‘Arrangenient
T " This system probably provides maximum flexibility and
capability of work in the production hall. Utilities consisting

of the duct work and piping systems are arranged circularly.

From the supply, the service mains and ventilation ducts are

brought to each individual utility by means of a centrally

~ located vertical shaft. Distribution is made laterally on each
utility with a circular —frevolutional conveyor belt.cA‘lthoyug‘h
this Systém has almost unlimited flexibility, its cost is high

. -~ and also has an extremely high maintenance cost.

Advantages

7t ; S !

1. Excellent flexibility to the any porti(a)n; of the production

 Hall.

2. Raw materials and end products are easily transferred.

t

Disadvantages

1. High cost of installation.
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- 2. High maintenance cost.

IMPORTANCE OF VENTILATION LIGHTING AND

MOVEMENT IN THE PRODUCTION HALL.

Ventllatlon hghtmg and movement are vital w1thm the

productlon Hall because they g0 a long way in determmmg

Tthe efﬁcien(:y of the final product. ‘Ventilation is the free

passage of fresh air through an enclosure. Lighting is the

~ brightness giVen by the Sun, moon or any art_iﬁeial light that

makes things to be easily seen. ‘While movement is a change

from one place to another to perform function.

33.1 IMPORTANCE OF VENTILATION

Until recently = ventilation has been the major cooling

‘technique throughout the world. Comfort ventilation brings
in outdoor air which when passed over human skin increases

evaporation cooling. With this movement cool height air is

- ,N_iintroduced into a building to flush out its heat, while during

e e AN b
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the day very little out side air is brought indoors so that heat

gain in the building can be immunized. Mean while the mass

of the relatively cool. Cool structure acts as a heat sink for

the people within’.' ,This’ passive cooling technique is useful

- for certain periods in im(’)st; _c_limate‘si bu_t it is especially

appropriate in hot and humid climates, where it is typical for

| air tempefature to be only moderately hot and ventilation is

required to control indoor humidity.

Comfort ventilation can rarely be eompletely pasvsive because

~ in most climates winds are not always sufficient to create the

nécesSary indoor air velocities. Windew or Whele house attic
fans are usually needed to supplement the Wind. For comfort
ventilation, theyairﬂow techniques mentioned above shoujld
be used to maximize the airﬂew acfeSS. the interior of
build_ip"gi If the‘ climate is extremely humid and little or no
heating' is required, then lightweight | c‘onstruc‘tion is

appropriate. In such climates any thermal mass used will only

3
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store up the heat éf the day to make the heights less
comfortable. Comfort ventilation is most}appropriate when
the indoor temperaturé and humidity are above the outdodr/
level.» This is often the case because of internal heat sources
and the heating effect of the sun. To a vlimited extent, comfort
ventilation i:s also appropriate when the indoor temperature is
aboﬁe the comfort level but below the ondoor tempefature

because of the physiological cooling effect of air motion.

 Ventilation benefits under this condition are limited because

*j

the ‘building' is actually being heated by the hot oufdoor air.

K I

Thus except the indoor humidity is very high it is often wiser
to close the windows and use interior circulating fans to

create a cooling effect.

3.3.2« IMPORTANCE OF LIGHTING.
o | Light is defined as that portion of the electro — magnetic

spectrum to which our eyes are sensitive. Lighﬁng is

»

necessary for satisfying aesthetic and biological needs as well
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E as the lighting required to perfOrm certain tasks. The location

u.

and brlghtness of objects in the ﬁeld of view w1ll have a

-‘ major impact on the quality of the lightmg envnronment

s /

| There are many factors that affect the performance of a visual

» : o
ta,sik“(task where visibility is important). Some of these

factors are inherent_ in the task, some describe the lighting

conditions and the remainder reﬂ‘ects the condition of the

~

observer.

~The daylight that enters a window can have several sources;

direct sunlight, clear sky, c10uds or reflections from the

‘ground and nearby buildings. The light from each source

varies not only in quantlty but also in quahtles like colour

diffuseness and efﬁcacy The general goal for day llghtmg is

kthe same as those for electric lighting; to supply suﬂicient

qliality light while minimizing direct glare, veiling reflections

and excesksive'bright'ness ratios. Thus, the goalis' to get more

light deeper into the building or raise both the illumination
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level as well as to reduce the illumination gradient across the

‘room.

For both electric lighting and day lighting, it is very valuable

to develop an initiative understanding of the lighting

distribution from various sources.

Rules For Lighting Design.
i)  First esiablish the lighting programme by »fully.
| determining what the seeing tasks is i1‘1 each
space. For example, is the illuminating mainly for
vertical or horizontal surface? Willlk day lightii1g
be lised to reduc thé neéd for électric lighting.

ii) Illuminate those things that need to be seen since
this usﬁeilly includes the ceiling, wall and some
fumishi.ng, the light reflected from these surfaces
can supply mucii of the required illumination.
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333 IMPORTANCE OF MOVEMENT

| MlOVemc“nt is the'changé of position of a body in space as

time pas‘sés‘. This change of position is described with respect

t() a place or thi'ng_' whose positioﬁ is assumed to be fixed. For

example, the motion of an automobile is described with

 respect to the’surface.of the earth, and th’i’s: surface then is
'yéélled fhe ,ﬁame of réference for“ the mbt»iv(‘)n in questi'on.'
Ac‘t»ually,ythe earth is‘in motibn and any other chosen ﬁarhe
of reference is also in mdtion. As a resixlt, éll_ motion is
relative,_' that is the ,mbtion of the body is felative to the
motion of some objcct,v even thouéh the object is

“conventionally regarded as being at rest.

‘There are three basic types of motion namely: -

i) - Rectilinear motion, which is in a straight line and

~
R}

the direction of motion, is unchanging.
ii)  Curvilinear motion is along a curved path, and the
direction of motion is‘continu'o_usly changing.
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iii) Rotational motion is ,tho movenient of a body
spinning about a fixed axis.
3.4 REQUIREMENTS Of A PRODUCTION HALL.
~ Early factories were generally three or four‘ ‘storeys high.
‘Because of limited transportation facilities they have to be
j‘built in oities where land costs wére,relativvely high. 'With the
coming of m oﬁipeﬁsivé widespread tranéportationl for .
| employee’s and of steel reihforcing or suoporto for buildings,
N »oompa‘r_nkies began‘to, build out of town. Land values were
| lower and the plant c:ouid spread out. Today’s trend toward
.lv‘arge‘ one otOrey building is thusla‘ oroduct of changing
conditions; ThlS does not mean that everyi new plant should

be one storey high, as some industrialiistS‘ advocate. Plants

built around a highér one-storey process should ceftainly |

Fay

’ _haVe upper floors. Nevertheless gravity must not be

~ underrated, even though power costs may be low.
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Srngle storey constructlon possibly- including a basement Of

balcomes should be used when the followmg exists: -

T

i). - Product is large heavy or relatlvely in expenswe
ii) Weight of equipment causes heavy floor loads.

iii) Land value is low.

iv) Land is available for expansion.

v) Large unobstructed space is need_ed'.

vi) Product is not adaoted to 'gravity; |

yii) Frequent changes in layout are antlcrpated
_Early burldmgs‘ were narrow because they need natural
'v'- hghtmg They expanded by extendmg thelr ends and by
| .,avdding across buildings in a rectangular fashlon Today'
artiﬁcial lighting is relatively less expensive. The number and

/

o frequency of production ,changes are greater. )

5 Therefore, ‘emphasis today is on 'plants that are relatively
square and obstructed by walls. Such plants are built in
~ rectangular sections and expansion is by building additional
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i _seetrons onto the srdes or end Where land is hmrted as in
rrver valleys or where property lines run at curious angles the " |
‘burldmg must suit the limitations. of the land itself. Dirty
odourous, norsy or v1bration—producmg operations should be
Asegregated_ in ‘Separate burldings. Hazardous operations with

fire or explosion possibilities also fall in this class.

Service buildings that do not_rdirectly partiCipate in the flow
of production ¢an, also be set apart The followmg list should

~ be used to guide decrsrons in the matter of building shape

A Usea relatively square buildingiwhen there are: -

i) Frequent changes in product design.

i) Freouent improvements in prooess. -

m) Frequent rearrangement of layout.

| iv.) ‘ Restrictions on building ! materials or savmgs desrred in
amoimt of materials used.

B Use other shapes or separate buil-dings when there are: -
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he Physical lim'itatio‘n's,ef land.

~Property l,i“n'es‘ at eu"ri‘ous angles'.k

%7
Tt e
SRS — Y

m) 3 Bunldmgs that ho_uSe“ operations not part ,of prodiletion. |

s i\\‘f)’ 'Buildi‘ngs that ’ho'use operatidhs that ceuse dirt, odeufs,‘
noise«or',yibration.
& V) vBui]dingsv/that house Opefations susceptive to fire or
. s , v j :
. L = explosion.
: To"a large extent the design of a productioh 'h“all' will be
. dictated by the heating, ventilating and air conditioning
. systems and the utility distributien. If these .factors are
| _carefully planned first, the design will be an efficient one and
" it will ’sthill be possible to plan for stfuctﬁral ‘ﬂexibilit)"{ and
| growth needs as Twell as for engineering c\apa’bi‘lity.. |
- ans
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CHAPTER FOUR

41 | Dan Ma1 And Sons Oll Kallabama—Mamma Sokoto State

‘ ThlS Industry 1s located wnthm Marma area of Sokoto along ,
,‘i‘kKallabama quarters road This 1ndustry is owned by an
r;,.;mdlvndual and establlshed to process groundnut seeds The
products of the factory are the groundnut oil and cake

're_spectively.,

4.1.1 FACILITIES
o The Facilities provided within the industry are:-

‘The admimstratlve block and the production hall 1tself Wthh

| rhouses the warehouse Both manual and elcctrlcal machlner

 are made use of in case of power failure,

412 MERITS

1. Good and functional production line.
2. Prov‘_ision is made for packaging,

¥

3. Render commercial services,
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4.2

4. Fairly organized, .

4.1.3 DEMERITS

1. Inadequate lightmg and ventilation system.
- 2. Low overhead height for the production.

3. Poor Landscaping.
4. Absence of Generator.

5. Inadequate managelial measures.

| 6. Lack of staff Facilities.

'CASE-STUDY 2. Golden nuts Oil, Niger North Gidan

Aliyu Ndanusa, Minna, Niger State.

ThlS 1ndust1y is located along Bosso Road Opposnte the

Murtala Mohamed Recreatlonal Park Minna lt is Privately |

.owned Industry and has a capac1ty to produce.... Metnc tons

of edible onl daily. Its product mcludes groundnut oil,
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groundnut cake and soap slush and groundnut chaﬂ‘ for

B ammal feed

4.2.1 FACILITIES.
The industry Comprises of: -
i) | »Admmlstratlve Block. o
ii) Production Hall. S
iii) vMaintenance Workshop.
V) : Generatoi House.
The site layo.u’t is.,m‘ade up these units closely linked to each.

other, The site is fenced and surrounded by re51dent1al

" houses

All the unlts are made of sand Crete blocks A deck covers

the productlon hall.
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-4.2.2 MERITS.

1. Functional Production Line,

2. Stable building structure,

3. Good packaging and sanitation,

4, U‘se»of generator.

5. Can be easily accessed,

6.  Placing of fire extmgulshers at strateglc pomts
7. Adequate overhead helght Is provided within the

"l
productlon hall

4.2.3 DEMERIT‘Sf |
1. Uncompleted factory building, .
2. Podr landscaping.
3. Restriction in circulation on si‘te.

4. Inappropriate location within a residential area.
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e e.-'fvf4'.3' CASE STUDY'_» THREE: - Fati Groundnut processing Factory,

Blda

Thls groundnut processmg factoxy is located behamd the post‘
, ofﬁce market at Blda It is a cottage mdustry establlshed in
1992 It was | establlshed solely for the processmg | of |

groundn"ut into groundnutoil and cake.

431 FACILITVI'ES “

The industry consist mainly of the production unit and a store

which is partly used as an office.

4.3.2 MERITS

» '1. Located close to the market. -

2 Prov1de commermal services to the pubhc ;

4, 3 3 DEMERITS

1.‘Very poor hygienic nteasures.
2. Incomplete production line. ST
3. Poor building design

4. Lackof adequate lighting and ventilation

5. Bad accessibility.




SR 6. absence of generator house. SR TR
% 7.Nolandscaping |
8 Nostafffacilities. L
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5 O (JI:OGRAPHICAL L O(AIION
Bldd rs om ol the twenty-lrve Lo(,al (Jovernment Areas of
;"‘yffinger State., lt ls b‘ordered northwards by‘ Lemu wand
e Kataeregl Eastwards by Agale and westwards by Lavun
Local Govunment Area Bldd is strategrcally located wrthm
: the Gumea Savannah reglon at the southeast oleger State It
:rs srted between long,rtude 6’ Fast and 6 2”East and between |
‘latltudes 90" North and 9°] 5”'North of the Equator Bldal
'7‘j'enjoysgumea savannah chmates with dry season prevallmg' |
o ‘wlnds ﬁom the northeast drrectlon as well as extensrve heat

l~‘rad1atlon l”rom the sun Rammg: season in Blda lasts between

- Aprtl and October Ihls is 1mmed1ately followed b)’

ﬁ‘cxcesslve cold durng harmattan whreh lasts tlll January

£
i
Y

e S }February marks the beynnmg ol the extensrve heat perlod |

s ;.”,whlch ends m May when the rains begms




‘},,:,;Brda is one of the towns located wnthm the hot zone of the
: _"‘state w1th relatlve low drymg power and about 51xteen (16)

"‘hour sunshme and solar radrator “

Blda town has an annual ramfall of about 1 600mm at the

begmmng of the rams and about 3 999 towards its end. The

;mean ralnfall bemg about l 200mm

s

_VTEMPERATURE

2

| ;f._Brda has 1ts mean annual temperature to be 30 C It rlses to

“about 35° between February and Apnl when the mtensrty is

- hlgh and falls to about 260° between Dec,emb'er and Janu'ary» |




5 2 CLIMATIC CONDITION

5 2 l RAINFALL
:Blda has a mean annual ramfall of 1200mm the hlghest
‘p‘mean monthly ramfall is in September w1th about 3 999mm ». |

" and least at about 1 600 at the begmnmg of the rains -
3 The ramy season is characterlzed at its start by wmdstorm
'and shght drlzzles wh1ch termmates by May endmg The -

x wmdstorm resumes agam by mld October

o '\"‘Archltecturally there lS the need of havmg a safe durable

structure or bulldmg that can overcome the ramfall effects o

', | Wmdscreens bracmg and parapets could be used to protect !

: the bulldmg from storms.

The mean temperature of B1da is hlghest in March at 35°C
and lowest between December and January at 26°C The 5
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‘town experlences very hot and uncomfortable weatherv
lbetween Februarys to early Aprll the temperature falls"
vf:durlng the ramy season due to cloud cover mCreased

: fvegetatlon whlch causes a coolmg effect

) Temperature varnatlon can archltecturally be handled by
gf:“_means of natural cross ventllatron and artlﬁmal ventllatlon |
L Landscapmg elements apart from aesthetlc ﬁmctlon were also

S 'used to achleve temperature balance

523WIND

i

Blda town is characterlzed by two air masses the troplcal
mantlme and the troplcal contlnental air masses. The troprcal

marltlme domlnates over the Atlantlc Ocean to the south of i

s,

L

k ‘the country thereby makmg it warm and m01st It ﬂows

.

: : '1nland from the southwest to the Northeast

66




-

/’ ‘ ' ot d

.The changes in seasonal weather condlttons are attrlbuted to
Mthe two alr masses Ihe tloplca] Marltlmes brmgs about wet
B season and IS, termed the southwest tradewmd whlch brmgsf

w‘}-about the Northwest tladewmd Wthh brmgs about the

| Harmattan Ihe duratlon and mtenslty of cach wind cover an
‘area is a functlon of the mterfaces between the two air

2 masses

Orientation vonl buildings and the use of lands. Capping trees
. are used as’ screens agamst the wmd Thls however is o
'determlned in the types slzes posntlon of wmdows and also |

| the roof'ng materlals

5 2 4 SUNSHle AND CLO( D I*ORMA"I ION

The annual vanatlon ot sunshme between November and

} Aprll follows a trend Wthh IS 214 hours in the state. The

0y

s approach of the ramy season mcreases the trend in

w
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cloudiness. The sunshme experlences a major declme as the
rainys,r‘_e_aches its lowest value in August.
53 SOcloQCULTURAL LIFE
5.3.‘2,,ET'HNIC'GROUPING
The indigenes of Bida are mainly the Nupe people. They
however mamtam good relatlonshlp w1th other minor ethmc |
e ,
groups like the Basanges, Dibos, Kakandas and the Igala

people. Commerci,al activities_ also brought in other ethnic

g»roups like Yvorubas,.Ibos and Hausas.

5 3.3 RELIGION
About 85% of the mdlgenes of Blda are Muslims. The
traditional Nupes culture was established under the inﬂuence
| of Islam, as tlle political authority came into being during the
spread of Islam in NorthemNigeria. This explains why most
tradltlonal festlvals and cultural 1dent1ty have thelr origin

related to Islam
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54 ECONOMY AND COMMERCE
- Bida town is one of the most populated towns in Niger State,

~and its land represents the main asset of the people.

Quite a l,arge n‘umber of industries are in smal‘l ,sca’les
cﬁcv)nsis'tir“lg ot: | tr/’alditkional/, crafiwork ~repairs and - service
| Wdrkshops. Most people of the land depend on agriculture as
B a:meéﬁs of liyelihood; the ,farmgare however small ;clnd the
mode of» cu_ltivation is manual which makes the wbrk

laborious.

'Ecck)nomi‘c_ally, activities in Bida are Centcred on ¢ommercial
activities like buying and selling of finished and unfinished
goods.’ Agricultural products like rice, melon, maize, guinga |
: _yCom, ﬁsh,‘palm oil and -vege‘tabl'es form the bulk ;’of goods
sold within the town. | |
R ~ There are only a few deposits of mineral résources in

+ - commercial quantities. We have the cléy, sand and silica,
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,; 5.5

‘Wthh are locally, use for the constructlon of bu1ldmgs Brda
| brass and glass 1ndustry is yet another area of commerce and |

k'a cherlshed asset of the mdlgenes The 1ndustry though Stlll

local in nature have produced products of dlfferent varletles ’

tranging from those,for ‘domestic usage to those Specially

made for interior decoratiOn purposes. This to a large extent

has boosted the economy of Bida.

/- E [ /

The major commercial areas within Bida and Esso are

towards the Emir’s palace where markets are located.

TRANSPORTATION AND TRAFFIC FLOW

- Bida is one town that has its roads busy with traffic. The

,Abuja-Lagos trunk A road is a popular route for Abuja and

Lagos lmers ‘Bida also links up w1th other towns w1th1n the

__ state; they include Zungeru, Kutigi, Mokwa, Agaie, Lapai,

Kateregi, and Lemu. There is still need for the repair of the
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trunk a road, which lin}ks\ Bida up with Minna, the state

s | capital.

It is sad to say tyhat‘ the road that links the various localities
within the town are taken over by potholes, erosion cuts and
narrowness of the roads do not allow free movement by

vehicles not to mention pedestrian paving for human traffic.

/ot r

5.6 EXISTING LAND USE AND FUTURE TRENDS
5.6.1 HOUSING | |
- | | ‘vf'Bida', whnch happéns to be an aﬁCient town, still lacks proper
planning. The town hé_ppens kto be congested with lvvittle spaCé

for

d_evelopme”nt.y Only the Government reserved area (G.R.A) is

e adequéitely defined.

| | | opélities, which still réquire an upgradin'g in their level of

development, inClude,EsSb, Wadata, and the post Office area.

A
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562 OCCUPATION,
' - Farmmg is the’_ m_aih "()ccupatiori of the people with only about

15% engaged, in white-collar jobs, bnsinesSés and crafts. As a

mattér' of fact, the nbneindigéﬁes, particularly the Yorubas

and 4l.b:os‘h'are those engaged in one form of business or

another.

~ 563INDUSTRY.” ,- .

Bida like other towns within Niger State is not an industrious

one despite'-the. fact that there exist raw materials that can

 bring about the existence of industries. Such industries such

as Vesper coupling company, paper mill, flourmill and
groundnut oil lindust‘ry have existed in Bida. Their gradual

collapses have been attributed to apparent mismanagement.

'However, a small-scale détergent industry (Niger Déterg'ent)

‘exists today. Individuals have also embarked on cottage
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industries as a means of livelihood. These industries include
| . brass work, weaving, and manual processing of groundnut -

: i _i‘nt‘o oil and the groundnut cake kn'oWn, as “Kuli”.
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CHAPTER SIX

6.0 SITE ANALYSIS.

6.1

6.2

W

A successful project requires good siting. To this effect,
analyses of the environmental conditions, which include
geographical features and available services, have to be

carried out.

CRITERIA FOR SITE SELECTION.
For the purpose of this project, the following factors were
considered.

(a)The availabil/ity ‘of raw materials.

(b) Accessibility and proximity.

SITE LOCATION.

The site chosen for the project is situated in Bida, Bida Local

Government area of Niger State.




It lies towards the outskirts of the town, along the Minna

Bida road. It is about half a kilometer from the first T-
| junctidn on approaching Bida town.

To the sites South end is a petrol filling station to the East

and North are Farmlands, while the roads runs along it to its

& -

Western side.

6.3 srrE CHARACTERISTICS.

6.3.1 TOPOGRAPHY.
ﬂmiqmgimybfmeﬁmismnwfmtm&gqmgggmw
towards the East and it is consequently drained in this
direction.

L 6.3.2VEGETATIO’N.

qiw.

- Since Niger State as a whole is within the Savanna vegetation

- Zone, the processed site for the project comprises of short

¥
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grasses inter-spaced with trees of medium size. The site is

X3

o used as a farmland during the rains.




~ 633 SOLL.
 The proposed site soil is brownish loam, which facilitates the
S | ,
growth of plants. The bearing capacity of the soilvwill

therefore adequately receive the design structures, which will

be making use of the strip foundation.

6.3.4 WIND.
The altematihg wind system influenced by séasonal shifting
of pressure belts prevail‘in the region. The cool Southwest
wind resulting from the formation of warm and moist tropical
fﬁ_aritime air mass over the Atlantic Ocean is predominant
between May and September. Th»is wind blows towards the
Northeast direction and influences the rainy season.»The dry

dusty tropical continental air mass formed over the Sahara

-

results in the predominance of the November and March. The
wind blows towards the Western direction uShering the -

harmattan season.
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16.3.5 TEMPERATURE.

The't’emperat}lre of the region is characteristicauy high
almost througho;fzthe yeéf. ‘The'maximum te/mperatures aré
usually e,xperi’enced during the months of March and April
When daily may rise to 32°c. The minimum temperatures
occur during the harmattan months of December and January
when temperatures could drop below 10%. In general, the

temperature of the site varies between 12°c and 15% during

the wet season and about 10°% during the dry season.

 This variation in temperature of the region indicates that the

region is a hot environment. It is therefore that adequate

attention be given to ways of reducing heat production and

radiation gained on site throu}gh orientation and design of

buildings adjoining open spaces.

‘"The hot environment also suggests the need to consider

provision of shade trees. Sun shading devices are to be
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- provided for the windows to reduce the rate of penetration of

. heat from the sun. /

6.4 ACCESS AND CIRCULATION.
| The site is easi‘ly’ acceSsiblé in that it is along the Bida ——Minna

~+  road just by the road and about half a kilofnéter into the town.

6.5 UTILITIES.
Bida as one of the nﬁajor"towns‘in Niger State enjoys the
availability of service utilities. There is adequaté provision

of pipe borne water, telephone, fax;’ and Internet services. Bida

also enjoys electric power supply. |

The site for the project can easily be provided with these
services, due

‘to the availability of existing building pfoperties adjoining it.

et

LY
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| T | |
‘There is a filling station just before the site, which makes use

1 R ~ of electri’city telephone services and pipe borne water, as such, | *

the need to ol;taih'a transformer and have completely new

‘drawn out cable wires, and pipes can be minimized. -

i
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| - CHAPTER SEVEN
7.0 DESIGN CONCEPT AND CONSTRUCTION.
7.1 CONCEPTUAL ANALYSIS.‘
| Architeéttxral- eoncepts ’are_‘: respo’nsé to cert;cliri i‘mportant,
fsy,fnbols._ The formulation of these concepts ‘and its

= development is in a logical sequence in response to these

. L

symbolic themes.

Two ccl)nc'ept‘s'were employed for this project namely: a two -
seed groundnut pod and the groundnut pyramid, which was
‘one of the featﬁres of Nigeria.
The shape of the groundnut pod was used for the plan of the
welfare unity, while the pyramid was implemented for the
| elevation of the productibn unit. |
3

»7.1.'1 Concept Formulation.

Industrial buildings are usually guided by elements | of

functionality. The plan concept is based on an integration of
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functionality and circulation. These elements are arranged in

such a way that will create interpenetrating and

~ interdependent spaces. This is achieved by the use of simple

/ 4 /

and Straightforward road network, which allows for easy

circulation and accessibility.

- An integration of the various e‘lvements on the site together

with the road network depicts circulation and the use
accessibility that depicts functionalityk led to the evolution of

a form for the site plan.

SITE PLANNING.

Site planning in its simplest form is the disposition of space

- for appropriate use, the position of a structure to provide

effective relationship with another. It also involves the

_provision of both pedestrian and vehicle access to structures

in a safe manner, the deSign' of streets and parking facilities

~and also enhancing the site through landscaping.
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‘ Zor}ihg on sites aims at achieving a layout that creates a.
~ sensible relationship of facilities within the site.
~ On the site plan, the whole site is divided into three zones
viz: Administrative zone, production zone and the welfare

: . zone.

Thé administrative zone houses the admin Block. This is
where all administrative work takes piace. Adjacent to it is
th e production zone where the industry is located. The
welfare zone has oh it the Clinic, Restauranﬁ, for the staff. A
corner shop is also situated in this zone. ‘The‘ corner shop
provides an avenue whereby finished g_roundnut products can

be sold to consumers at retail prices.

7.3 DESIGN CONSIDERATION.

7.3.1 Administrative Unit.




f

This uﬁif hoﬁses the various departments bf 'fhe ‘whole

industry. On the ground floor, there are: - the sales

department, p;oductioh ‘department, accounts department,
s /

mails department, the booking office, quality control office

‘and the raw material records. Other facilities are the

computer room, typing pool, file archives, library, stores and

~eating area.

On the first floor plan are the conference room, technical
department, staff welfare department, the general manager
and managing director’s office, a waiting area, stores and

other offices.

73.2 Production’ Unit.

This is the unit where the actual processing of the groundnu't'
takes place. It comprises of the production hall, delivery bay,
raw material and finished product stores, maintenance

* department, courtyard for threshing and winnowing, quality
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| ,7.3.3 Welfare Unit.

7.4

control laboratoties, sales office and changing rooms for the

workers.

/
This unit is designed specifically for the welfare of the

workers and it comprises of a restaurant with an attached sit

out and a clinic.

MATERIALS AND CONSTRUCTION.
In the choice of materials and application, cost, availability,

mode of construction, maintenance, structural stability and

aesthetics were considered. The following materials were

used in the design.

Concrete.

Concrete is a mixture of cement, fine aggregate, coarse
aggregate and water, which sets to form a hard stone like

material. It is weak in compression but strong in tension. It

- 8
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can be pressurized in-site and reinforced or pre-casted. |
Concrete is used in the construction of foundation fqotings,
floor slabs and roof decks. It’s plastic nature and workability
allows its use/,fo/r' almost any form of strutture Whethér
circular, square, rectangular or any form or shape

Met’al.’

Metals are hetcrogeneous materials formed under intense
temperature. They could be classiﬁed ,info f¢rrous and non-

ferrous metals.

- Ferrous metals include steel, which is heavy. It is used as a

structural framing as well as a range building products such

- as windows, doors, and fastenings.

I
¥

Non-ferrous metals include aluminum, copper, and lead: to
mention but a féw.ﬂ They are relatively soft yet strong,
ligﬁtweight and also workable. They are utilized as extruded

forms in aluminum, windows, doors and roofs. Copper could
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7.5

similarly ‘}li)e,used as electrical wires and flashing as sheet

forms .whi:le lead is used as a plumbing material.

Glass

Glass is an amorphous material that has undergone great

pressure and/'coded. It is characterized by its transparency,
s j

brittleness, hardness and chemical composition. They could

come in sheet form, block form which is a structural purpose

glass or as a facing glass. its utilization is dependent on its

purpose. It could be for dbor (and) window frames or even as

walls.

CONSTRUCTION.

The construction specification of the project is in the

selection of the process of construction right from the ground

to the top of the structure and it involves the following

elements.

a. Site Clearance.
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This is the preliminary stage of construction and it

involves the removal of glass, shrubs, trees “tha‘t are not

wanted depending on the design being carried out and thcl

removal of the top soil to reduced levels free from vegetative
’ R EO ' / '

' matter. B

b. Foundation.

Foundation is the base on which the building rests. Its
purpose 1s to tra‘ps‘fer‘the load of a building to a suitable sub
soil level. |

Factors that determine the type of foundation are soil type,

cost limitation and storey height.

The need for expansion joints are introduced and certain

intervals and the foundation depth and width is subject to the
structural engineers details ‘
c. Walls

Walls are vertical elements acting as barriers. They
could be load béaring or non —load bearing walls (partition
walls). They are erected by laying Sand Cretek blocks with the

38




~ help of cement mdrtar to hold.‘ ihem in poSition. Thésc layers
of blocks arék plaStered and pdinted to give it a k.better‘
appearance. | -

d. | Doors And Windows.

" Doors and Windows are'pr(')vided for physical, visual

and light penetration into building interiors while enclosi'ng

1}

the interior space.
e. - Roof.
Simple pitch roofs with long span aluminium sheetvs are
o ‘used in most of the units. Concreté slab was used over some
s o areas.‘For‘ largé areas like the production unit steel roofing
members w'er’,e made use of
f. Finishes.

i)  Floor Finishes.

Yo ‘ - - Floor finishes used include terrazzo, ceramic
o tiles and carpets.

S | ii)  Wall Finishes,

g
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The; walls are to be painted with light cool
colours of oil paint. Wall ceramic tiles were also
used on some areas

Ceiling Finishes.

‘Board ﬂn’ishes»are used for the ceiling. These

boards should be able to control temperature

”
"

VL o o /
within a room, that is they should have thermal

insulating properties.
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Function | No. Of Units | Area/m’ Total Area.
Entrancé'PorCh . 1 . : 14.4 14.4 |
Reception I 30 30.0
Sales Dept 1 20 20.0
Production Dept 1 120 20
Asst. Sales Manager 1 20 20
Mails Dept - 1 | 20 20
Book Keeping 1 20 20
Accounts 1 20 20
.Booking Officer 1 20 20
Racvo'Materikal 1 120 20
Qu’am; Control 1 25 250
Secretary | 4 12 48.0
Library | 1 | 54 54.0
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Computer Room

1 20.9 20.9
Typing Pool 1
Stores .15
File Achieves 1
Cafeteria - 1
Kitchen 1
Changing Rooms 2
Store 1
Toilets -, |14 |
General Manager 1
Managing Director 1
Cohférence Room - |1
Stair Case - 1 11.04
Lobby 1 |




&

b) PRODUCTION UNIT

Function No Of Units Area/m2 Total Area
En'trance Porch 1 12.5 12.5
Changing Room 2 16 32

Quality Control 2 10 20

Raw Material Store 1 90 90
Delivery Bay 1 50 50
Prodﬁctioh_Hal_l | o 475.4 475.4
Courtyard ] 187 187
Maintenance 1 20 20

Wash Up 1 20 20
Finished Product Stdre | 142 142
Loading Bay 1 71.1 71.1 |
Sales Office’ 1 9 9

Sales Entrance Porch 1 63 63
WC/Shower 2 4 8 |
LOBBY - - \ 122.4




=

g

c) WELFARE UNIT

Function No of Units Area/m’ | Total Area.
Entrahce Porch ] ’ 50.4 504
Restaurant ] 146.2 146.2
Courtyard [ 2.8 12.8
Toilets 5 2.16 10.8
Kitch\en - 1 40 40

Dry store | 1 8.4 8.4

Cold Store - 1 3 3
Changing Room 2 | 8.8 17.6

Sit Outs " ] 83 / 83
CLINIC | o
Reception 1

Dispensary 1 2 12

Card Room [ | 11.6 11.6
Medical doctor 1 34 34 |
Rest Rooms 2 45 90







CHAPTER EIGHT
8.0 DESIGN SERVICES
Services are adequ&ately taken care of in the building system,
Cable wires and pipes are conveniéntly situated both to

deliver and conform to the nature of the building function.

8.1 ELECTRICAL LIGHTING.
‘The eléctridﬁcatio_n of the site is not a problem since the site -
has a tfansformer close to it. The électriﬁcatiori are doﬁe by
| cOn'd‘u_ik‘t to coﬁceal an); exp"ose»d‘ wiring, a sténd by generator

is also located on site to serve the industry in time of power

failure.

8.2 HEATING, COOLING AND VENTLLATION.
Ventilation is natural; effort is made'in the design to provide

natural cross ventilation on the site'thereby reducing cost.

This also helps to reduce energy consumption.




8.3

8.4

In vachie\’/irig"‘jthe’rmal comfort ‘within this “design, proper

‘pla‘nning' of the building, location and orientation spacing

bé;ween 'buildings, choice of building material and

construction assembly which can control heat and air from

solar “rad,ia'tion of ]andscapefea‘tures.
' WATER SUPPLY

There is the need for adequate water supply to all parts of the

mdustry plumbing works in the bu1ld1ng have to do with the
eonsumption, circulation and storage of water. Water supply

should 'bein the right quantity. The service pressure of a

- water system must be great enough to absorb pressure cases

due to vertical travel and fri/ction '

DRAINAGE AND SEWAGE DISPOSAL

‘The various plans of all the units makes possible for all

plu}nbing systems to be aligned within a point, for instance

all toilets are zoned together for easy maintenance, cost

- control and concealment. Sanitary drainage will require large
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8.5

8.6

pipes and adequate installation space, all these are noted and

-~ the ‘typical toilet and Vsanitary drainage system layout

straightforward and directioned properly sloped.

REFUSE DISPOSAL.

Central refuse dump is provided so as to make a daily

- removal poSsible and efficient.

ACOUSTICS
S'a‘nd travels in a wave like manner and needs a medium to

travel. The sand heard could be constructive or destructive.

| Heaﬁng the proper and pleasing sands at the appropriate time

is important. Proper zoning has to be implemented so that

unaccented noise does not result into unwanted reactions.
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8.7

8.8

89

2

FIRE SAFETY.

Fire is an unwanted destructive element to buildings. In order

PR ; . ) /

to control the building and intoxication eJements of every fire
out break, which is smoke, fire detectors are placed in all the
units and fire éxtinguishers at strategic positions within the

structures.

SECURITY.
Having a fence around the whole site .and positioning of

security men at the gate to ‘control entry into the site

&
P

uarantee the security of the site. |

COMMUNITY.

It is essential that the industry should be Vsitu‘ated away from

the town. As a matter of fact this one is located within the

industrial area of Bida town.
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8.10 MAINTENANCE. -
| o (R Maintenance is ktvh,e impqrtant‘ aspebt in :the lpng life of any'
e L building; as such it is neée_ssary fdr programmgs to be made
in order to iachieve maximum result. Such maintenance
programmes will range ”from» periodic maintenance

programme to weekly, monthly or annually.

Standby programmes should also be available for unforeseen

emergencies that miight occur during a buildings’ lifespan. |

N 8.11 SOLAR CONTROL.

N

~The sunlight on buildings is prevénted from causing

discomfort within the building through the use of trees on

S site.




- CHAPTERNINE

. 9.0 AESTHETICS.

93

Architecture is beauty and functionality; the aesthetical
integration of an articulated landscape cannot be over

empha'sized‘with/i’ts, proper 's‘election and utilization.

An aesthetically pleasing environment is of major
~ consideration in this design. Despite the use of building
materials, which are of low cost in this project, the aesthetical

values of the units are emphasized.

9.1 GENERAL APPRAISAL.
A general appraisal is associated to the design thesis in the
area of effective circulation on the site and individual units.

The relationship between each structure, their placement,

R

L]

configuration and landscaping were dully considered. The
choice of materials selected, it’s usage and maintenance were

also fully taken into consideration.
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9.2 CONCLUSION.
A detailed study Qf existing groundnut processing ihdustrires
were mades and it was obvserved that little attention was
given cifcul’ation in the production hall and the site at large;
producition lines were not clearly speit out thereby making
- ~ the production hall appear clumsy. This study was able to
outline concise industrial layout and detailed productions

lines for each of the products in order to achieve effective

means of circulation.

9.2.1 RECOMMENDATION
Considering the available resources, it will be of great benefit
to people of Nige;'state if the state government and other
priate bodies would take it opon themselves to see to the
emeréence of such an industry within the state so as to aid
the industrial déVglopment of the state and at the same time

. part-take in the povert alleviation programmes by providing

job employment opportunities.




9.2.2 SUGGESTION FOR FURTHER STUDIES

SOme of the characteristics of interest in groundnut

kY

L processing may include sanitary measures to be taken in the

course of processih’%, lighting and ventilating systems of the

production hall.

e
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