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ABSTR ACT

The dairy industry is that, which specialises in
the production, processing, and marketing of dairy
productua.

After the advent of the oil boom, there was a
general neglect on agro-based or related industries, due
to this nezlect on thege agro type industries, there has
been a decline in productivity and standards of such
type industries, attention was de-eumphasized,

The country for example, relies on importation of
foreign powdered milk for most of the supply of raw
materiagls in dairy fuctOI:iea.

Hygienic atandurusfgn these fuctories are very poor,
which are often hakluful to consumers,

To keep citizens in line with the presents governument
emphagis on industrialization and sgricultural development,
ag the prime area of concern, and to uplirt thg
hygienic standards of these type industries, this project
was selected with this keen interests in mind.

Hygienic standards will be arriyed at through a total
sealing or exclusion of factory munu?ucturing procesgies
from outside activity, raw material éupply, and evacuu=-
tion,.so that a higher grade or standard of product can
be produced.

The solution will include, incorporutions thorough
congiderutions of Architectural factors in the design.
Thgyinclude considerations of the following; architectu-

-

ral, environmental congiderations, construction, health

and other general design consideration,
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This will be done thrcugh design manipulation or cone
siderations of these factors.

This approuch is justifiable in order to raige the
sanitury standurds of such fuctories,

Hygiene ig of puaramount importance in food processing
industries, Thua, adcquate thought 4ost be given to
potan?iul sources of contaminations, and other design
criteria throuwh a thorough study of considerations
aflfecting the sapitary stundard. Contamination in food
processing plants could be microbial or non-microbial.

The thesis titled "Hygiene in Dairy Prodacts
Factory", is to investigute ways of solving santary
problems in such factories and thereby present a design

proposal for a dairy products factory, Barakin-Ladi.
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cwa’:fm ONE
INTRODUCTION AND PREAMBLES

1¢1. INTRODUCTION

Hygimne is ot paramount importance in food processing
plants, Good sanitary standards contribute to better
quality, and better keeping characteristics. Hygiene may
be derined.iy "Lopez Parker and Lithfield" as,'the syste=-
matic control of environmmental conditions during the
transportation, storage and processing of foods, so as to
prevent contamination? Contamination.could be by insects,
micreorganism, rodents or other pests, These contamination

gsources could be microbial or pon-microbial.

The role of the architect in the design of food
installations cannot be overemphasized but he usually
serves as an adviser,of the general design programme in
the design of any food installation, It is veryflmpértant
for architects to consult hygiene specialists, in order
to have proper allowance for higiec.... Good sanitary
standards can be arrived at by only thororgh qanitary
considerations, in the planning of the total building

operation.

The purpose of this study is to find out or propose
a design solution, for a hygienic or bacteria free environ-

ment in a dairy products factory.

9 Source: Lopez Parker and litchfield June 1973



It is intended to find out how certain architectural

|
design aspects or considerations can be carefully applied,
manipulated, selected or made to conform to certain

sanjtary levels inorder to prevent contamination,

142, IHE DAIRY INDUSTRY :
The dairy industry is that which specializes in the

production, processing and marketting of dairy products.

A dairy factory is FBwever, an individual unit which
undertakes such activity. Milk production does not how=
ever have to be carried out by an individual factory
: carrying out milk processing, but could be collected from

other collection centres.

The primary phase in a dairy industry is milk
production, whilst the secondary phase is milk processing.

A dairy cow, is the basic unit Hh the milk production
system, Production of milk is that function, which is

performed by the milk production system,

he second activity in the dairy industry, which is
carried out in the dairy, is milk processing. 7The raw

milk is processed to a number of products which includes;

powdered milk, butter, ice cream, pasteurised and other

dairy products.
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The dairy industry in Nigeria.!is an area whereby,
although it has been given due attention by government,
it hés been neglected for quite some time now, and is
saddled with a number of problems, These problems includes;
that of poor management, genetic limitations of milk
producing cattle and ingridients in cattle feeds, and
a general lack or inadequacy of products produced in the
country so as to meet up with consumer demand, due to high

costa.2

in dairy factories, whereby milk production is done,
usually rely on importation of powdered milk from places
like Netherlands, Venmark, West Germany, Holland etc, |
Vairy factories are evident in Nigeria, in oy towns such

as Kaduna, Funtua, Minna, Jos, Kano, etc,

v
Dairy factories on the other hand exist in places swh as;
Agege, Jos, Ibadan, Shika, etc. The farms are all generally
small, and are integrated., An integrated deiry ferm is a
~unit or factory that serves or pertorms a combined rqle of

dairy farming and processing,.

¥From the data by the World Health Organisation, it
has been found out that the nutritional requirements of a
-j*'kreater yercentage of the Nigerian population, mostly the

low income group is very unsatisfactory,.’

Z,3 Newswatch, august 27, 1990




This 1is because the availability of such types of
nutritional foods is not enough, and where it exists, it
is of a high cost.

About 76k of agricultural output, is from farm crops
and 50% enima]l products, of which meat is highest.

Cattle population in Nigeria is about 12 million, of
'tmich 93% are in Northern Nigeria.‘ A large available local

supply of cattle, is present in the country,

1e3e  DAIRY FARMING:

Dairy farming has been one of the most profitable and
stable farming type in the world. 7The weekly or monthly
income from sales has been of important financial aid to
farmers. Milk which has very high nutritive value in the

human diet.

Future Trends:
Vairying all over the world now, has a brighter
future than it did during the 1930s and }Os. 7The trend

L

is towards large commercial herds.

Modern machines and methods have taken most of the

drudgery out ot this tarming type,

Modern advances in sclence and veterinary medicine

je * .

have greatly reduced 10:’:588 and risks caused by disease.
|

4 A New Geography of Nigeria by N.P. Iloje:



successes are usually attached to persons or

companies who have a genuine liking for dairy animals.

Dairy cattle are numerous and of various spacies.
Vairy breeds include high yielding Europian breeds which
include the following; friesian~Holstein, Friesians, Brown
Swiss, Jerseys, LUuernseys, Ayrshirc: 1igh ylelaing <ebu
cattle breeds include; Sahivoals, Hed Shindhi and
kuropean breeds, 0] -%s when combined with Zebu breeds
have a high t yie.lid beclause of a ccqbinatim o1 the potent

ractoraJ‘ These factors include that of climatic and loeal

resistance.

REPRODUCLION:

European breeds calve at 2 - 2% years, while <4ebu
cattle galve at 3 - 4 years, The cow produce about one
calt a year,
MEATS

Veal calfes are ready for slaughtering at 150-20Ukgs,
or otherwise fattemed as bulls up to }00-500kgs. Cast-
rated males can be ‘fattened up to 500kgs. Urowth ra%q

varics, trom 0.5 to 1.25kg per head rcgular, cattle yields

are up to about 55 percent of liveweight.

4 animal Science and Industry, June 1963
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MILK YIELL:
Average milk yields under good management are
below:
Table 1:7%:4
Kgs/Milk Fat %

Frieaons 5,000 -~ 7,000 [0
Holsteln Frieseins 5,000 - 8,000 3.8
Brown Swiss 4,000 - 6,000 he2
Jerseys 3,500 = },500L beb
Uuurnseys 3,500 - 4,500 5.0
Ayrshires 4,000 - 6,000 4.0
Sayhival 1,000 = 2,000 45

. Red Shindi 1,000 - 2,000 4e5
Cross breeds 1,500 =~ 3,000 3.5 = 5.0

Source Hahdbook for dairy men 1963
Protein content of milk varies irom 3 - 3, 5 percent,

Lactation periodic lengths are about 20 ~ 320 days.

1olfs MUTIVATION

Motivation for this study arose from my feen interest
in industrial aesign, and the need for identitying myselt
in development trends and the countries future aspira=-

. ~—.tions,in industrial design development and architecture.
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1e 5 wllN PRUFPUS PROB N1TION

the aim of the design project is to produce a dairy
factory, which will engage in the processing of raw milk
into dairy ,.oducts, such as; powdered milk, yoghurt,
butter, cheese, ice-cream, The aim is to produce an ideal

design which will cater tor dairy activity.

106, DESIGNER'S AlM:

The projeét design is indeed very technical, as
clearly seen in most industrial design projects. The
thesis attempt, will be on investigation into ways,for the
creation of a hygienic work place environment, in a dairy
praducts tactory, ¢ maln almgis summarized below
(«) Achievement of a hygienic workplace environment by

means of efrective planning, so0 that products produced

are free from contamination, and are of a high quality,

fit for human consumption,

v (b) Achieving a design with an efficient and ertective
integrated spatial organization for best operaticnal

results.

(¢c) A design which gives constructional and operational

flexibility. pit

(d) A design refletting to high degree of workers'

interest and production processes,



(e)

To design a tactory which gives a conducive occupa-
tional environment, as it applies.to dairy factory so
as to ensure psychological and physical comtort, and

safety.

A hazard free enviromment through design considera-

tions and solutions should be arrived at.

To give employment to pedple in the area

bevelopment of an appropriate planning scheme s0 as to
achieve ettective spatial organizatioﬁ.

To creéte a market whereby the potentials tor a parti-
cular égricultural product exist, thus stimulating

production,

Yo increase the net income of the population dependent
on dairy products, or other factories associated or

related to dairy products either vertically or

laterally.

|
To conserve and eventually earn foreign exchange in

ol
the long term. Y

1.7, RELEVANCE TV NIGERTA:

oni

The project is in line with the government's emphasis

Rural industrialization
Heviv ing agriculture

The use ot local, available, raw materials for our

industries,

Diversifying the economic base of the country,



The second motivation factor is because of the Un-
affordable high. prices of dairy products, such as milk;
for breakfast, and for babies, has started to cease, due
to the unaffordable high prices, Such commodities are
oI a great necessity even in this structural adjustment

periode

The final motivation factor is that at this critical
period, these projects types should be geared up so as to
upgrade the living stanaard and unaffcrdable high prices,
kmphasis should be given to agriculture or agriculturally

related factories,
™

It is good attempt to try and solve these problems
now in school theorixically, 80 that one can aquaint and
equip himselt with expert soiutions, on ways of solving,
or handling such problems, incase one meets these kinas of
.prODlems iater on in life, &kamphasis on agriculture or
agrorelateu ,0o0ds is the governments' prime area of

concern or focuss area nowadays. .

" 7Ty, SUUPE OF LESIGN;

The project wili cover the toilowing:
- Milk processing{ dairy plant)
- Administration building
- Staff facilities
- Auxillary facilities

- Warehouse

- lonarator honae .
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1.9« RESEARCH METHODOLOGY :

Tre ~~oject entails a detailed knowledge of dairy
products, and production processes, from the issue or type,,
raw materials and for specific production, and peculiari=-

ties involved in the production,

Anowledge was aquireda through visitation of existing
dairy product factories in the country, through site visits

and conduction of a field research,

Case studies of thr:: existing factories and two
foreign factories trom existing literature were carried

out or studied.

Knowledge also was aquirea irom academicians related
t0 dairy production ie. (Veterinary Medical students, Home

kconomics stuadents, and Medical students).

Site visitation of interesting industrial or archi-
tectural examples o1 existing factories were studied in
the guest fer '~ favourable aesthetics or other architec-

tural design solutions,

o
1410, SOUKCE UE_QAIA;

Lata sourced included literature review of existing
Jjournals or magazines, past project works, proiiessional
design reports on seminar papers and also a review of
past notes, textbooks or other brochures relating to this

area of design specialization,



1M

Personal and informal interviews were carried out
tor this design - which  provides an ever lncreasing
market., Uairy cattle are very efticient converters of

grains and torages into food for human consumption,

L
I'he dairy industry fﬂlaually consist of two main parts,
The production of milk on one hand and the processing and
distribution of milk and other dairy productssh\{h* Cumt*

Yhere are over 600 million domestic cows in the world
today in almost every country.’

There has been a slow but detinite trend towards larger
herds in dairying. Capital requirements are higher,
standards under which products are produced and marketted
are higher. Competetion in dairying is higher. Advent of
milking parlours, loose housing systems, cOw pools, bulk
handling system and strict sanitary regulations have made

this farming type more competetive.

Dairy products which are very essential and are
necessary 1o propmote and maintain life. Requirementa'ror
human diet nutritional value have been on the increase

worldwide.

5 Handbook for dairy men Jume, 1963
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DISADVANTAGES:

Dairying although very profitable, is not left out with
a number of disadvantages, Dairy cows require better

feeding and care than most other farm animals.

As the work becomes larger and more specialized,
problems of arranging work schedules and securing interested

and dependable people is often a problem.,

Te11le ARCHITECTURAL SIGNIFICANCLE:

It has hoped that this thesis work will be a inspira-
tional gource for investors,und serve as a working model
for architects who intend to find out or get intormation

about food processing factories.

The factory will promote industrial development in
Plateau State, and also provide job opportunities for
people resiting in the area, 1t i hoped, that the factory

products will be exported s¢ as to generate foreign exchange.

) i, ¥Finally, it is intended that it will be a major .
contribution in industrial design architecture.
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CHAPTER TWO

THE FOOD PRUCESSING INDUSIRY

~w,2e1e  INTRODUCTION

The tood processing industry has been in existence,
and practiced all rouna the worlid, for guite some time
now, Technological advances atter the outbreak ot the
first world war, caused an impetus in this industry,
because an abundant supply of vegetables, had to be

arranged for mewbers of the armed torces,

The food processing industry nowadays places a lot
of emphasis on mass production, modern processing tech-~
niques, conveiency of products, and a general control over
prodﬁct quality. Advances in this industry includes
innovations such asg’ the use of mechanical harvesters, bulk
handling methods and automation, <YThese have a resultant
erfrect of a reduced production cost and a higher product

quality and quantity.

Large increases of food supplies are necessary o
keep up with the rapid &kcrease in world population, The
United Nations elstimates stated that the population
growth rate, grows by 2.2k every'yaar. and at present,
with tﬁe world population of 3,5 billion., 35 years are
needed tor an additional 3 billon if world groyth rates

1
do not decline. L

1 acker D (1963) animal Science and Indusiry
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Data from the United Nations Food and Agriculture Organi-
sation have continually scunded alarms or indications to
third world countries,to increase their agricultural food
proauction requirements. <Jhese third world countrigs have
a grossly inadequate suppf; of food and thero is8 . the

presence of malhutrition ana hunger in, these regions.

24141, DEFINITIUN

Food processing, retfers to all industries, ;nvolvea
in the handling o1 ftooas at the time it is grown on the
farm to the preparation, processing, transportation, and
before consumers investmwents could be large and capital
requirements and competition have 1ncr%aaeu in these such

type industries in the last few years,

24102, OBJELTIVES

Main obJectives of food processing plants include

the following:
aJlﬁpnuwumunt. 01 product guality, through addition of
nutritive components to ensure a balancea diet, ¢
'b) For ensuring a more or less uniform and adequate
food supply constantly.
¢) knsurance of large scale requirements ror the food

sSupply.
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d) Reduction of bulk produce to smaller convenient
sizes, which are easier to purchase and transport
by consumers.
e) Improvement of storage requirements or other properties,
80 as to prevent losses,
f£) Lo ensure monetary gains 1from product sales
g) For provision of employment to people residing in areas
where these industries are located. |
2.7.3. BREQUIREMENIS FOR SETTING UP A ¥UUD FACTORY
o

Requirements prior to the establishment of any food

processing industry include the following:

Adquate supply of basic raw material

Good and efficient management

A good supply of working capital

There must be a ready, assured market for the products
The industry or tfactory must assure production of high
quality or grade of products which will not be harmful

to consumers.

2e2e JHE DAIRY AS A FUOD PROCESSING INDUSTHY

lThe dairy may be derined as tha: food processing

industrf specially ceoncerned with the production, processing

and marketting of milk and other dairy products, It

constitutes both milk production and milk processing.
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Raw milk is processed into recogniable products,

such as pasteurized or standardized milk, yoghurt, butter,

cheese, icecream etc, §idmmilk, buttermilk, and whey,

d ~r+«@are the associated byproducts of this industry, and are

used in the production of miscellaneous products in the

dairy and other industries,

Yhe dairy primary production  pnase is the produc-

tion of raw milk, but however, this thesis is only concerned

with the secondary phase whereby the raw milk is processed

into various prudcts.

24241« THE DAIRY INDUSTRY IN NIGERIA

The Dairy Industry in Nigeria has been in existence

for quite some time, But major problems or bottlenecks

facing this industry include the following:

a)
L)
c)

d)

Inability to meet consumer ﬂémand

Foor management

Genetic limitations of indigineous cattle

Rapid or high intrest rates and depreclation ot the’
naira which reflect {4 the unaffordable high prices

of these productss

Vairy tarms abound or exist in places like Agege,

Ibadan, Shika, Mushin and Jos.

2 Newswatch, dugust 27,19%
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Hesearch studies and eiperimqntul. stations have been set
up, but no major mass production steps have been set up to
increase the production of these products., Factories
which have been set up usufily rely on imported dry milk,

from countries like uanark. Holland or West Uermany.

2.2,2, MAJOR OBJEUYIVES OF NIGERIAN DAIRY INDUSTRY

The major obaeccives which the governments intends

for the industry includes the followingj

1) Measures for increasing the raw milk supply at tarm
level. This is achieved by the following:i-
(a) This is by devzlopment of indigineous breeds
({b)Goeod ~ cattle teeaing prOgrammeQ
Lc) 'Uroaabreeding local breeds with foreign breeds.

2) Measures for establishing modern marketting systems,
This inculde the i1oliowingi=
(a) Improvement in storage properties or methods

{b) Organization of the milk collection systems.,

'31 Provision of :redit tacilities for milk pruduces.

L) Effecting pricing policy.

1 Newswatch, Adugust 27 1990
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These measures or steps if taken will clearly
increase the output, product quality and viability of
this industry. Because for quite some time now, there has
been a neglect on this industry, 4s a result many factory
have stopped production or de not produce enough products
10 meet up with congumer demand, Iin most cases, the
products, when sold in the market, are sold at prices
which are eut of the reacn of the average earning income
of mogt Nigerians, It was due to these problems that
rromoted the urgency of the need to set up a number or
experimental stations, and wide extensive research
studieaiinto this type of agriculture is being carried
out by govermment, 80 as to increase the raw milk supply
and product ounlity, This is to ensure the mass produc-
tion of these products. However, the resultant efiect o1
these Stuaies were not taken te a level to meet ' up with
the generdl consumer demand of the country so far, but
rathery they Just met up with local neeas in the areas
where these farms or stations were set up. An example of

B . .
one of these is at the National Animal Proauction Reseach

Institute (NPRI), Shika Zaria.



1. Newswatch, August 199

2., Collertti 4. (1963) Handbeek for dairymen,Iowa state
University Press, dnnes, Fowa U.3.4,

%o Acker D. (1963) Animal Science and Induwstiry
Prentice Hall Incs Bngle wood Cliffs, U.S.a.
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CHAPTER THREE

GIENEK , FOOD PROCESSING USTRY

3.1, INTRODUCYION

Hygiene is of paramount importance in any food
ﬁr;;e331ng piant pecause 01 pubiic healtip, good appearance
of preducts, better quality and better keeping characteris-
tics of processea 100as.

I'ne architect plays a very important role of
performing the task or creating such .p environment,K so as
to achieve erjective sanitation inorder to prevent con-
tamination of the finished products., <This is achieved
based on a thorough stuay of sénltary or hygienic require-

mente of factory design principles, The architect per=-

‘forms this task upon consuitarion with a 1ooa technologist,

so that the best , most economical and effective design

can be arrived at.

Hygienic requirements are usually very high for food

processing factories as compared to other type factories.

The importance of design of plant have shown that |
large plants have invariab}g provan to be the cleanest
or best laid out, Sm?ller plants usually have more
hygienic problems, because  sanitation was not consided

in total planning of the whole operation.
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3e2¢ HYGIENIC PROBLEMS IN FOUD PROCKSSING INDUSTRLES

The food industry has faced a wide range at problems,
especially that due to poor hygienic standards of products.

A wide number of dq&ths of people due to food poi=
soning have occured in the country, (Yable 3.2.3) shows

the reported cases and deaths due to food poisoning in
Nigeria from 1917 - 1976,

Table 3.2.1¢ Food Processing FPlants in Nigeria, 1962

LNDUSIRY NUMBER

Meat processing

Fruits and Vegetable processing

Grain milling 10
Confectionaries 4
Vegetable and animal oil 62
Dairy 7
Bakeries 41
Breweries 5
soft drink manufacturing 20 '
Miscellaneous A4

TOTAL 180

Sources . federal Institute of Research Ushodi Lagos 1970.

A number of entrepreneurs have no doubt established )
wo .lants for the manufacture of various food products,

but congidering the great scope which exists for the
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development of the industry, the pace of progress is not
as fast as it should be., 7The Nigerian Institute of Food
Science and Technology, Ikeja and the Federal Institute

of Industrial Kesearch, Oshodi, both in Lagos, are striving
hard to find solutions tor the problems which stand in the
way of the development of the dairy industry.

However; in recent times, some entrepreneurs and
State governments have established moderncanning plants for s
the manufacture of various canned food items which
include,; fruits, vegetables, Juices, fish and seel foods,
meats, soups. JIn 1971, over N277,000.00 worth of processed

! Yhese

food items were destroyed because of contamination,
are losses which can be avoided if sanitation in food

plants is given adequate consideration,

Sanitation theretore, in food plants is necessary for
the prevention of food poisoning and to stop or reduce
food spoilage. The main factors affecting this are

""biological, and others such as chemical and phyaicalj

factors also contribute,

1 Sowce Federa) Institute of Research Oshodi Rented Lagos 1970
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Table 3.2.3 Heported cases and deaths of food poisoning

{ in Nigeria from 1971 - 1976.
Year Number of Leaths
Caseg
1971 919 18
1972 815 5
1973 977 20
1974 ' 1369 9
1975 1829 10
1976 829 3
TOTAL 67506 65

Source: statistics Division Federal Ministry of Health,
Lagos.
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3elte ONTAMINATION SOURCES DUE 10 PUUR SANITATION
Contamination in food processing ractorieé may be

as a result of either migrobial or non-microbial conta-

mination, It could occur during handling, preparation,

processing or pakaging of the final product,

MICROBLAL CUNTAMLINALIUN

This is contamination from micro-organism which resut
result in food processing and food spoilage, thereby
causing diseases. <Llhese diseases includes; ghOIera;
‘almonelloses, cholistidiu botolimum poising, and phy=

"

8 ical poigoning * etc,

NONwMIURUBLIAL CUNLAMINATION
- Non=~microbial contamination is due to mostly foreign
bodies, 1l avours or odours These arrive mostly due
to poor factory or machinery design,.
Foreign body contamination could be from the following;

dirt, insects, metal, plastic, human hair, oil, string

glass, paper dough, cigarrettlas oven bDlacks etc,
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Table .$.2.4 Unwholesome food items destroyed by Food and

Drug Administration Inspectorate in 1977.

Food Items Quantity Cost(N)
A. Beverages
Alcoholic ! '

1) Canned beer (hectolitres) 3.8x10 44,500
11) Bottled beer . 0.36x10 2,500
i11) Cider » 3Jb.00 500

Non-alcoholic

1) Soft drinks (hectolitres) 4,2x10 350
i1) Cocoa/malt based beveragel(kg) 21.5 150
B. Meat Products

1) Chilled meat (kg) 3,000 4,500
i1) Canned mcat (kg) 11,500 23,000
C. Fish Products
1) Sardines (kg) . 3.1x10 42,000
1i) Stockfish (kq) 750 27,000

ii1) Frozen fish (kg) o -

D. Milk Pdroducts

1) Evaporated milk (kg) 6.3x10 44,000
11) Powdered milk (kg) 42 150
1i1) Infants milk food (kg) 260 800
E. PFat and Fatty Products
1) Domestic margarine (9kg) 165 6,500
11i) Cheese (kg) 22.5 50
F. Sugar and Sugar confectionery
i) Granulated sugar (kg) 12,000 5,000
11) Toffee, sweets, etc. (kg) 65 150
.‘,Q*T.Vegetables, Cereals, Flours, other commodities (kg)
"") Rice 20,500 25,000
11) Yam flour 175.0 450
111) Vegetable casserole bol 2,000 ,
1v) Chicken pies 205 750
v) Butter beans 480 800
vi) Corn flakes 48.5 125
vii) Pickle 10,0 15
viil) Custard powder 18 2.5
ix) Dates 415 1,350
x) Vegetable soups, etc. 6.6x10 50,000
H. Salt - N0.2777million
Source: Inspectorate Division of Food and Drugs

Administration
Federal Ministry of Health, lagos.
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CHAPIER FOUR

hels MILK PROCESSING SYSTEM
e The programme concerned with the necessary production
and marketing of milk and other dairy products, is reterred
to, as the milk processing system, Steps involved are
numerous, and are discussed belows:
Milking Procesg:

Milk undergoes a number of processes betore it leaves

the factory for sale.

Milk is brought to the tactory from a nereby farm or
from other individual collection centres. Jlt is collected
usually in bulk storage containers known as the milk vat.

.The tanks or reiridgerated vats are usually of 10 gallons

Gapacity,.

The milk undergoes a number 01 SUCCESS1VE Processes,
betfore being used 1or proauction, Such processes include;
grading, sampling, recording, storing, valuseing, testing,
detection, separation, claﬁglxcation, final filteration,
pasteurization and fifally cooled before it = =a Ior'.
any proauction venture., YThey are discugsed thoroughly
below, Adequate thought of space area requirements ana
sanitary considerations for these processes, are important

teo serve as a grade for the architect.
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Graging: Tests for quality are next carried out, Smelling

is done as a final check tor milK purity.

Sgmplings Milk samples'are laid out in order to determine
the butteriat contént. Yests or scientific activity as
the Babeock test, bacterial plate count, microscopic

examination and composite samples precede,

Recording: The total amount ol miilK receivea each day is
recorded for further calculations on production output, or

variations in output,

Storgge: Milk is stored in a cold storage room of avout

uu°F in galions or cans,

¥glueing: A very important process, whereby the milk
content is multipliea py the putterfat, so as to get the
milk value, (figAl and {igd2 show the milking process flow

d iagram,
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.2, MILKING PRUCKSS
This process occurs after the initial stage of milk
preduction, The steps involvea in the major operations

include the following?

Milk Reception: The milk flows in bu litres containers.
Filtering: A step carried out so as to remove impurities.
P z on: A very important step whereby it is

heated up to 7197C for 15 seconds or bz.5°u/7h°c df-you »LﬁJk\
Juse a piLate heat exchanger 1or 30U minutes., It is then

cooled after coming out at 30°C.

Addition of Additives ana Stirring: Additives are then

added, stirrea and kept at u0°C.

Standardization: This is maintainance of fat content by
addition of skimmed milk.

Separation: Removal of butterfat from the milk, is done
at this stage. The cream must be made to contain the
following;

18 - 22» coffee cream

32 - 36k whipping

65% plastic cream.

Milk is separated, to produce butter and ice cream.

Milk separation can be done, either by hand skimming, or

with use of separator.
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C n Filte ¢ The milk is subjected to
whirling, and the heavier portion called skimmed milk is
thrown to the outer edge with sediments., Sediments are
them removed by filtering, through a heavily fleeced
cotton cloth,

Pagteurizatjon: This is a process whereby the milk is
heated to a temperature which is sufficiently high so as
to destroy all bacteria present and in order to keep milk
quality without any alteration in its physical, chemical
or mutritive processes. Processes include three main

processes which are as below:

lo2e1s SOFT CHEESE

These are of two types or varieties; a) Neufchatel
b) Cream cheese
The methods of manufacture are however very similar

but very only in the milk composition.

Neufchatel is made trom whole milk containing 33% to
4% butterfat.

Cream cheese however is that to which cream has been

added so that it has 6% -~ 9% butterfat.
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i “Henetting -~ It is done for YO minutes.

Cuttingg - This precedes and for a small factory,

Boking - This step takes about 22 minutes.,

Drajning - The first whey is drained.

Cooking: = This precedes after draining.

brainig - This is the next step in the cheese making
Process.

Scoping - Is an important step.

Cutling - This is done so the cheese can be prepared for
sale,

Moulding = Kequired so as to give it shape.

Pregsing = For final compaction,

Remoyal =~ HRequired in order to remove it from mould.

"Brinjng - Addition of brine to the cheese,

Dryipg - It is next allowed to dry for one day.

Vaccum packing - Done so that the cheese can be prepared
for sale. '

(Fi_ﬂﬂr showsthe flow di"tzri“ill. for Lthe cheese making

e s
i H ‘.Jk:'.J JJ.
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Le3e YOGHURT MAKING PROCESS

This is a process which flows sequentially in any
dairy factory after milk production and pasterurization

has been carried out,

The process of incubation is done in a cheese vat.
But in yoghurt preparation, no scooping is done, A
pasteurizer that is a cooler of not more than 10°C is
utilized. 'The yoghurt 15 then passed into a cooling tank,
not a cold store because of temperature reguirements of

about BhOC o

(10% Max) (34°C Max)
Pasteurization ~ Incubation = cooling
(Cheese Vat) (Cooling Tank)
Congideration for these process must be thought of, and
planned aqgueduately by the architegtlnorder to have a
T Tehygienic design.

Lelye BUTLER MAKING PROCESS

This is a product derived as a mesult of fat sepera-

tion, Successive fat is used for bulk separation,

Equipment required include a fat separator and a

working'ﬁachine. This working involves conversion or

c.oeam to fat,
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" Timb, ICE CREAM MAKING PROCESS

In this process, a blast freezer is incorporated to

air and freeze the ice cream mix, The architect has to

congider dimensions and standards or £pecifications con-
cerning blast freezer and packing machines.

[ or .
(Piz4@) show the Ice cre-un makin. P1 ow

diagrum,

Lebe DAIRY PROCESSING PLANLS TYPES/CUNSIDERATION

Dairy processing plants considerations include; major

cousiderations for appearance, sanitation, safety, working

conditions and effeciency.

o7 PLANT TYPE SELECTIUN FACTORS

T

The trend in dairy design, is for plant design with

a single tloor. DBasement construction is not necessary.

a) Single Story Plant: This  type is mostely adopted,

b)

Attention is to be paid for this type in the design.
It has qualitjes for easier ventillation and lighting
incorporation. bBett ;llighting and ventillation
increases hygiedic standards, Production flow is
easily achieved, 1t  has a 1ighter wall construcg-
tion at a low cost. Drainage poses no problems
because drains may be planned conveniently. Access
from drivewady is achieved at any point., Leakage
probiem is obvioated and movement of equipment around
the building is easy. ' .

Multi Storey Plant: These howeve%, occupy a big land
floor space, Uravity flow eliminates pumping for
products manutacture of such items as cream or cultured

milk, Roof construction anda maintainance is less.
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Milk weighing with dump tank in pit



Plate 11

Tipping and weighing



Plate II1

Milk starage tanks



Plate IIIb.

Milk Starage Tanks.



Plate 1V.

Butter-making room.



Plate V.
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Butter packing.



Plate VI.

Refridgeration Compreesor room.



Plate VII
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Mi1ilk pipe hangers



Plate VIII

Milk pipe on floor and wall support,



Plate 1IXx

Boiler house.



Plate X.

Room for pasteurizers and separators.
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ChSE STUDIES
5S¢l INTRODUCTION

For projects of this nature, case, studies are
necessary for an examination of the problems involved, and

to see how our predecessors tackled such problems,

In the light of this, three existing dairy proaucing
tactories were visited and studied. They are as follows:
i
- Integrated Uairy Farm, Vom, '
« Northern Dairies, Funtua.

- We Ao M. C. O, Lagos.

5¢2, INTEGRATED DAIRY FARM, VOM

Location: This is located within the premises of the
National Veterinary Research Institute in Vom, Plateau

state,

Loyout: The design is very mature, Also, zoning of areas
is very functional. The administrative area is separated

from the production area,

The paddocks have been separated from the main *

production area.

=

Space: The functions are all adequately housed, to cater

for individual specitic requirements.,
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Staft Facilities: They have a changing room and a clinic.,

- Products: They produce milk and cheese. <Lthese include;

. Fresh wmilk, and Gouda Fresh Cheese,

- Munctional Relationship: The production flow is good, but

however the arrangement of the flow is too compact,

Lighting: Lighting is provided, by high level windows.
Artiticial lighting is by means of flourescent tubes. The
lighting is not very adequate, considering the fact that
'the processing requires high precision, for good sanitary

standards, or health requirements.

Circulation: The circulation is good, with the administra=-
tion, car parking and vehicle or truck maintainance area

'| "
dearly defined., 'lrucks dhrking area 18 segregated,
I . _
Q ation: 'LThe production hall was not of a very high

"sanitary standard. There was no pest proofing also the
arrangement was compact, <1he entry of bacteria or other
micro organisms was not errectivelry tacklea or catered tor
in the design because there was no pestprooring. nate}_ana

‘other fluids were apparent on the floor, which looked

messy.e 1
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Iﬂtzgggg:g: 1he production hall is constructed of steel
trusses. Ulear height of the hall is about 3+5 metre.
Comcrete is usea on the 1loor, with hon slip ceramic
floor tiles. 'YThe bull and female cows ana calve pens are
arso or concreté. The roof is constructed with the use of

sTeel Ilrames. ]

Farm Compogition and Quantjty: <Lhe tarm possesses about
24 cows, which comprise of both local and 1oreign cows.
(ri- 89 Dhowpu sketch of the site lwy out.

S5¢3e NORTHERN DAIRIES, FUNTUA

atjon: This is located along the Bakori Bye Pass in

Funtua, Katsina State,

" Btatf Fgcilities: They have changing rooms, toilets,

canteen, laundry, etc.

Productg: They produce Ice Cream, Sweet Yoghurt, Whole
Milk, Urange lce lLolly, Juices such as FPine Apple or Straw
Berry or Orange Juice.

Strugture: The production hall structure and other blocks
are all of prefabricated aluminium/steel products. The

floor is of concrete covered with ceramic floor tiles.

Ray Marterjals: The raw materials involves in the pronuc-J
tion include; skimmed powdered milk, water, atabilizers,.
sugar, butterfat in 200kg barrels, flavours, colours and

also local milk from fulani cattle.
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Layouts: The design is very mature, Site zoning is very
functional. Functional spaces have been clearly outlined,
zored and linked up with one another. A major site environ=-
ment problem was that the site consisted of some unpleasant
scenery, due to scattered storage racks which lie openL in
front of the complex. The approach was very beautiful but
also the cattle grazing area was undefined so cows ¢ ould
roam about the fractory complex. <YThe unygienic situation

of the surrocunding landscgpe was thus poor, which could

lead to infilteration of the factory products,

Spaces All functions are adequately housed.

~radipting: Lighting has been provided for by high level
windows and flourescent tubes. Lhis is however a bit

inadequate for a factory requiriag high sanitary or health

standards.

Observationg: The raw mgterial storage area accompdated

rats, which were contaminating the raw materials.

Also areas were noted on the ground, with water and

ocher fluds scattered around within the complex.

The storage of raw material products are gquite far

away from the production or processing area. The windows

do not possess nettings.






