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.01. To "jet involved iIn a programme that can
within the next seven months and a half end up
with a thesis and project suitable for the award
of the decree of Master of Arcnitecture of the

University of Nairobi.

.02 Conditions and regulations are as laid down
by tho department of Architecture of the Univer-
oity of Nairobi and the highor degrees committee

of the same University.






.01 For a thesis or any research work to have any

meaning at all it must bo occasioned.

.02 Any of it3 findings and recommendations
should be of service to the human race as a whole
or to the area In which such an exercise has boon

carried out.

.03 Hence tho need for background study to estab-

lish relevant problems.

.04 1 thereforo found it fit to spend some time
doing preliminary findings to enable mo to pinpoint
areas of our (Konya) economy whore 1 could opond
tho next seven months carrying out an exercise that

could be of benefit to this country.

.05 Tho subject to bo ohooon had to have enough
architectural oontent/quality to merit i1ts author-
ship from a candidate presenting himself for an

architectural degreo.
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background studies.



These opening pa,«;es are devoted to studios vhich
form the background investigation before the

choice of the subject for my thesis and project.
The analysis is divided into four parts namolyj-

: Part 1i. Subject choice
: Part ii. Kenya"s Agricultural potential
: Part i1ii. Problems in Agricultural Industry

: Part iv. Agricultural institutions in Kenya.



Subject Choice



\ discussion under the heading listed below

1.00

2.00

4.00

5.00

Scone fTor the thesis ft project.

Subject ohoico procedure.

The development plan.

5 years working experience.

Agriculture iIn Kenya.

Agricultural history ft development in Kenya

since iIndependence.



1,00 Scope for the theoifi and project-



.01 At the beginning of the year the department

of architecture nut forward its wish that subjects/
topicn chosen for ones thesis and project should

be derived from the current development plan(s) so
that the final product can be of meaning to the
author. It could also bo of use to the country if

steps to implement it are taken.

.02 Such a suggestion did not rule out the possi-
bility for a candidate to tackle an entirely hypo-

thetical problem.



Subject choice procedure



.01l 1£rolled out the idea of doing a hypothetical

exercise.

.02 So I dug into the only remaining source of
information - the development plan - where 1 made

a thorough analysis of the development targets as

a whole.

.03 Later on | emphasized on the physical develop-
ment targets that wero relevant to my field of

study.



3.00 The Development Plan



.01 In this document all the Government Ministries
had outlined their devolonmont targets in terr-3 of
policy nnd also actual, physical facilities they

intend to realize during their term of office.

.0? Such Ministries like Labor, Lands and Settle-
ment, Foreign Affairs, Commerce and Industry etc.
have much to do with policy making than provision

of actual physical facilities.

.03 But Ministries like Housing, Education,
Agriculture, Communications Power etc. extend
their oolicy making to the actual provision of

physical fTaoilitiee.

.04  Though i1t is through the Ministry of Works
that the physical building work is done, it is
these various Ministries that formulate the brief
and later on min the facilities when they are in

operation.



5 years working experience



.01 In the past five yearn | have been involved

in programmes embracing such topics like Housing,

Education, Medical, Communication and even

Tourism.

.02 The only important subject that 1 have never

been involved in is Agriculture.

being at the peak of my academic career 1

_0)

thoroforo found i1t fitting (or any inevitable)

that | carry out an exerciso in a fiold on which

our (Kenya) economy is basically founded.



5.00 Agriculture in Kenya.



.01 Agriculture is the most iImportant component
of Kenya'3 economy.

.02 The above statement is backed by statistics
showing how much Agriculture contributes to both
Oros3 Domestic Product, Exports, and employment 1in

Knnya.

.03 Agricultural inconon provide greater savings
and foreign exchange needed for deve3opment and in
creating expanded markets for goods produced in the

non-n~rioulturnl aoctors of the economy.



6 00 Agricultural history and

development in Kenya since independence



.01 Immediately after independence the Kenya
Government®s greatest efforts in agriculture wore
diroctod to land transfer and resettlement progra-

mmes.

.02 m of the agricultural budget in 1963/64 was
spent on these fonctions only.
.03 Quotable examples include the million acre

nohone.

.04 Tn thin exorcise both small scale and large

scale farms were involved.

.09 Hero it is interesting to note that duo to
lack of capital and management know-how (on the
part of Africans who took over) It was mainly the

mixed farms that changed hands during this period.

.06 These were taken over in bulk by co-opera-

tivos or by individuals after subdividing.

.07 But it was later realized that production had

dropped since the take-over of those farms. 3ome

people had even resold their farra3d etc. 3



6.00 Agri dev. contd



.08 Another 3ad thing was that the majority of
the now settlers had not peid back their loans no

formally agreed.

T

.09 Thus at this particular juncture i1t was rea-
lised that agricultural education embracing both
tho technical A managerial apheroa was vital for

the new farmers.

.10 Parmern training colleges, the co-operative
college in Kenya, the Japanese aided technical/
mechanical school in Nakuru aro a few examples of

3uch education.

211 It is only through increased agricultural
officioncy especially in production & markoting

that tho now farmorn can ropny back their loans.

.12 Thus during the present controversial movement
of people from over crowded to leoe orowded and
agriculturally productive areas , the Agricultural

Development Corporation and the Agricultural Finance

Corporation (A.D.C. A A_F.C.) are charged with the
9






responsibility of assisting tho settlors in all

ways until they can run their farms profitably.

.13 Sxtensivo research is being done to increase
the production efficiency say per acre so that
farmers don*t lose when they accept lower prices

due to competition from elsewhere.

.14 Also interesting iIs oorao work being dono to
bridge the gab between hand cultivation and tra-
ctor cultivation. Capital costs in farm machinery
have been labelled as the greatest consumers of a

farmer®s production investment.

.15 Work on.better communication between agricul-
tural areas and export exits like Mombasa is in

progress.

.16 More important consideration being dono is tho
provision of storage facilities at both ends o.g.

say iIn the case of maize - silos.

.17 Statutory board procedures are under serious

review for purposes of ro-organz3ation in order toib






increase the actual income of the farmer unfairly

reduced organisational rod tape.

.18 An interesting development i3 the selective

increase in the production of some potential agri-
cultural products e.g. maize, rice, sugar etc. and
the discouragement of those products with synthe-

tic competitors e.g. pyrethrun, ootton etc.

.19 Thus the reason for the groat effort of the
Ministry of tgriculture i3 extending its irriga-

tion schemes.

11



part Kenya®s Agricultural

Potential.




Looks Into Kenya®s agricultural potential under it

two main sectors namely:-

: Crop Agriculture

: Livestock Agriculture



OR(P MRicuwross



Konya“a varied climate nakca it possible for a

varioty of crops to bo grown hero.

Both caah crops and suboiatance crops aro to bo

found.

The following pages diacuss tho various crops or

crop species.

Discussion is centred on the production of each and
its future prospects especially with rogard to world

markoto.

13



1.00 Pyrethrum



.01 This crop had in the past contributed over

yfc to tho i1n3ecticido production.

.02 But recent developments iIn science have
resulted in producing synthetic iInsecticides which

offer a very big competition to pyrethrum growing.

.03 Pyrethrum farmers in Kenya cannot thorefore

extend their farms in a bid to produce more.

.04 The only way Konya farmers can counter tho
comoetition from synthetics is to increase their
production effictoncy by say producing more por
acre or producing pyrethrum with a higher perce-

ntage of pyrethrin in its fTlowers.

.05 By doing so they can be able to accept lower

prices for thoir stuff and still realize profits.

.00 It is only in this way that they can compote

with tno chouply produood synthetic insecticides.

.07 The Kenya Government is already sponding some

14



money on research to soo how best they can elevate
production efficiency in the direction pointed out

nbovo.



2,00 Coffoo



.01 The story of coffee is an old one. The world
quota system has inudo it Impractical for Kenya to
onooura.qo TFfarnnrn to produce more coffoe though

there 13 land and rood climate.

.02 Some farmers have been known to unroot thoir

trees due to lower prices offered for the cron.

.03 Infact there is p likelihood of there being
enormous amounts of surplus coffee and the Govern-
ment is looking into the possibility of oreoting

storage facilities.

16






.01 Tea has also ~ot the problera of thin quota
3ystom.

.02 But oinco thin in not as ~roat a throat 03 is

with coffee the Government is still encouraging

increased production.

.03 But this production increase is only by the

small scale farmers. No bifl farms are bein”™ esta-
blished.

.0OA The Government has therefore planned to build

9 small tea factories to cater for this expansion.

17
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.01 Here there iIn an

synthetics.

.0? There therefore

its production.

increasing competition from

is no plan at all to expand

IB



5.00 su."TU*



.01 In Kenya suyar consumption oxceods production.

.02 There is need to expand nroduction at factory

level in the four existing sugar factories.

.03 But after a short while these factories will

reach their mxinun capacity.

.04 Thoroforo the increased demand for sugar cat.
onlv be mot by establishing new plantations and

factories.

.05 Already nlans are under way to establish ano-

ther gugnr factory ir. Mumias.

.06 Experimental 3ugar growing in thin area

(Mumiao) has boon carried out since 1967 and i1t han

shown great success.

.07 ~von when this ochorao is in fall operation it
in still doubtful whether it will enable Kenya to
be self sufficient in sugar and also export sizable
quantities to earn tho possible foreign oxchango.

08 Sugar Industry seems to have a bright, future.
19



Su#*r contd.



.09 1t looks like we need a well organised pro-
gramme to even produce enough sugar for local

consumption.

.10 A deoper di30Uflsion (Koonomic A Industrial)
on sugar will follow later whon I get to the back-
bone of my thesis/project under the possible titles
"Sugar production A its processing in Konya"™ or

“Sugar production and its iIndustry in Kenya'.

20



MaiBe and other cerials 01 Hero tho problem i3 production at low coat

.02 farm machinery in big raaizo plantations cost

nearly fifty percent of the production costa.

.03 Thero are na mentioned earlier plans to carry

out rooonroh on choaper methods of cultivation.

.04 Better maize hybrids are being worked on to
increase production at tho different climatic condi-

tions.

.05 Tho only setback there is In maize production

in tho availability of storage facilities.

.06 Thcoco fTacilities should be provided at the
production aroao and also at Mombasa whore otorago

could take place before exporting.

.07 Also necessary to look into is the transpor-

tation facilities between the two ends.

.08 Here 1 an talking about the erection of silos

ft bulk transportation vehicles.

21



g 00 Maize and other cerials contd.



.09 A3 concerns other cerials there is not very

much to say.

.10 These are only cultivated for subsistance

purposes.

.11 Notable cxcoptions are wheat and rice but
these two have not fully O3tablishod themsolvos in

the African menu.

.12 But wheat finds sizeable market in the beer

industry.

22



CULTURE



Potentially Kenya is capable of maintaining a

greater herd than 1t is doin' at present.

A look at Kenya'3 hord under its two main catego-
ries nancly “dairy" ft "beef” herds follows in the

next pafos.



The dairy herd



.01 Kenya is short of enough dairy herd

.02 Fanners have to keen covrs that nroduce little

milk because there are not enough good milkers.

.03 Plans are under way to imnort better dairy

COWwSs.

.04 Also artificial insemination is being empha-

sised in order to imorove stock.

.05 There 1is already research going on concerning

both better stock and planning of milk processing.

.06 During this development plan there are plans
to build two new milk processing plants at the cost

of £500,000.

.07 Also research on disease control & diagnosis,
methods production of vaccines etc. are being

carried out.

.08 This research work is to be carried out in the
cattle producing areas but not in tho rather too

crowded Kabete laboratories where it has always
24



1,00 The dairy herd contd boon dono. Thun more ronoareh stations are to bo

ontablinhod.



2,00 The beef herd.



.01 Hrre the target in to nfit the herd fattened
In the 3horteot nonsible tlmo.

.02 Beef finishing projects are to be set in the
country to eatahlioh tho boot & quickeat methods
of doin": ro.

.03 Research in disease control etc. 1is beinc;

extended in the sarae way as for the dairy herd.

26
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.
ptirt *1 " problems in “ericultural

Industry.




JF?ro is a summary of the main problems

Agricultural Industry;-
Production problems

Marketing -problems.

facin®:

the

27



J 00 production probletns



.01 Lack of skills on the onrt of the farmer.
.02 Lack of materials e.g. dairy cattle etc. -
farmers have to keep less productive commodities

e.g. sheep A goats.

.03 Equipment for cultivation - there is need to
extend loan payment time for farm equipment so that

farmers® pockots are not emptied by machinery only.

.04 Also noodod In aid in training A financing of

machinery contractors.

,0S Water resources ohorta - is a big problem.
Parmorn have to drive their herd for distances 1in

search of water.

.06 Crop failures occur due to lack of irrigation

facilities.

29



Marketing problarao.



.01 An increase iIn the production of synthetic
alternatives has reduced the market for some of

our raw materials.

.02 Also damaging is the poor management of co-
operatives leading to reduced earnings by the

producer (the farmer).

.03 Poor transport facilities from the farm to
the factory leads to both damaging of the commo-

dities and delay in the processing activity.



part iv*

Agricultural

in Kenya.

Institutions

Several iInstitutions have been established to be
eeninrdians of afrrid ltural development in this

country. Those include

1.00 T=* Agricultural Development Corporation.
2.00 Agricultural Credit.

3.00 Agricultural Education.

These and theilr basic oro”ramaes are outlined in

the next Da”es.

30



~or™o*

tion (the A.D.C.) and

its

.01 This body controls many large scale farm3 in

Kenya.
.02 Soma of these i1t leases to farmers.

.03 The rest are retained for use together with
some other five established National farms for the
production of certain important agricultural inputs
which aro in 3hort supply e.g. oreoumg stock

Vcattle 4 pig) and improved crop seeds.

.04 Also in team with commercial banks the A.D.C.
intondn to enrage in such projocto o.g. heifer
nroduction and continue to bo government agency in
factories of agricultural processing e.g. tho 3U,gar

factories in Chomilil 4 Kuhoroni.

31



2400 Agricultural



.01 This is a credit fTacility establishment from

which farmers get financlal/material help.

.02 1t 13 a government Tacility but it is run by
the throe agents namely

Tho Agricultural Development Corporation
(A.D.C.)

The Agricultural ifinance Corporation I1A_K.CJ

The Kenya National Trading Corporation

(K.N.T.C.).
.03 Loan fTacilities are on two basis

Credit for large Beale farmers

Credit for small ocale farmers.

.04 At present there is a move to have small scale

farmers credited by co-oporatives.

.05 Such a novo 1is intondod to ease tho baokpay-
ment of tho loans because the procedure would be
that of deducting baokpayoent amounts from ones
oamingo at his local co-operative society.

32



1"00 Agricultural

education

.01 Highest In Kenya arc the two facilities of
Agriculture and Veterinary 3cience in the Univer-

sity of Nairobi.
.02 At the iIntermediate lovol are:-

: 3<rcrton Colloge - wioh turns out middle

class agricultural technicians.
> A_H.I.T.I. - specialized in animal husbandry.

Smbu Farmers Institute - for farming courses.

.03 There are also farmers training/refroshor

centres which form the lowest category.

.04 411 these institutions need expansion. Most
vital i3 establishment of more farmers training

centres.

.05 There arc hones of a world bank loan for this

nurnose.
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SUOIR AS A COTODITY



The discussion here is divided into

headings namely:-

4.00

A by the way.
The 3conomics of sugar.

Sugar Insutry in B. \frica.

several

Policy issues for the future expansion of

the sugar industry.

5.00

6.00

7.00

B.0O

Cost determinants.

By-nroducts of tha sugar industry.

Side factories.

Sugar production potential

forecast

in Kenya.



1#00 A bv the way _



.01 The word "SU*M*I'" haa iIn the past been retarded

ao a word of endearment and affection.

.02 It haa remained synonymous with "HOI1J2Y"" when

loved ones are addressing each other.

.03 Hut to the won”~ht conscious Consumer today, it

is a word to induce mistrust.

.04 Propaganda haa it that artificial sweets Iin
coffee and tea desserts heir to keen one slim for-

ever, pimple free and happy.-

.05 Duo to thin discredit, people brand sugar as

the cauno for diaheton, heart attack and bad teeth.

.06 Consequently most "modem® homes keep artifi-
cial sweets: women carry them in handbags and men

carry them in their pockets.

.07 A discussion on ™"sugar as a diet of man™ and

"the chemistry of sugar™ are beyond tho ocopo of thin

thesis.

35



Economics of sugar

.01 Sugar can be regarded ao a luxury but essential

commodity.

.up People who do not normally consume sugar will

do so when their iIncomes go up.

.U} Thus, "the amount of disposable income will

determine thn demand for sugar'.

.04 Therefore 1In economics terms as fTar as sugar
is concerned, 'the income elasticity of demand 1is

clastic".

3b



,00 tfwrar industry in 3aet Africa



.01 The demand for sugar here ia greater than

supply.

.02 The yield per one is low when comnarod with

othor oountrios.

.03 Also the induntry is oharnctorinod by short
tern labor contracts of workers (unskilled) who
after earning sone cash for one or two months quit

their ,lobo for no known reasons.

.0/ Vary little research han been carried out to
establish ways of cutting down wastes through the
introduction of bv-product3 manufactured from waste

products of sugar.

.05 As concerns the pricing of the finished sugar
this 1a govorr.ed by a "Commonwealth Agreement Price

Act™.

.06 but the individual governments fix their own
prices.
.07 Distribution is by the various state trading

Corporations. 37






.08 As mentioned earlier demand for sugar iIn U_A.
in greater than supply. But this is only true for

Konya and Tanzania. Uganda exnortn soma.

.09 \3mo3t all the manufacturing, (factories A
plantations) are onerated and owned by private

companies but the government own shares.

.10 \t tbft time of submitting this thesis the
sugar surplus situation in Uganda has already

changed considerably.

.11 Duo to the exnenation of non-citizens from
Uganda the sugar factories there (formerly owned
by Asians) have temporarily dropped thoir outout
considerably and consequently all the Bast African
countries are now importing vast quantities of

sugar from overseas.

38



4 00 Policy issues Tor the future .01 The future of the industry will depend on
AMnaiton of th" nuw/rir industry. whother the return from su/rar of the capital
employed is "-renter than or lens than unes of

capital in Bast Africa.

.02 One can say that this will defend on whether
costs in "ast Africa compare favorably with those

of other countrios.

.03 Put incase outside pricen are cheaper thero
mi*ht bo need for rovemraent to rontrict importation
to protect the local industries (though how local

they are i1 still n hi* question).



Coat determinants



.01 in riant. Africa low coats are fTavored by such

factors c.g-
Long harvesting seasons to keep the machines

busy for most of the year.
: Low opportunity costs for land and labor.

.02 But C03+.3 go high through such things like:-
: High opportunity co3to for machines, fuels,

fertilizers * chomicals.

Unokillod A unreliable labor and management

personnel.

40



By-products of the su”ar industry



.01 The 1inclusion of by-products plants within the
sugar factory can heln to increase earning fTor the

industry.

.0.? For instance MOLASSES can be distilled for

medical spirits or for alconols used In ,”In disti-

Ileries and 3ome sold as cattle roed3.

.03 other by-products from Molasses e.g. acetone,
butanol citric acid, lactic acid and dried yeast

can be marketed locally i1f produced.

.04 In addition to chemical products other commo-
dities iIncludin®* sugarcane wax, carbon paper, fTloor
wax £ other wax products can be produced in fair

amounts from wanton from sugarcane.

.05 harrasno - the fibrous cans waste in at present
mostly used for fuel (in the factories boilers) but

could he used as nankin,'” material and for making

building material such an hnrd board and insulation.

41



$f00 By-products of the su/»ar

industry contd.




.06 Sweets can also be produced as a by-product
of a suynr factory. Infact one factory in Uganda
(Kakira Surynr Mills) in already producing a Inr/?e

variety of oopulor confectionery.

.07 But as indicated earlier there 13 f‘reat nece-
ssity to carry out research to establish economi-
cal methods of manufacturing these bj"-produotc.
Indeed since most of these by-products are not evon
manufactured the point number one should be to

Investigate the feasibilit” of such a complex.

42



1 00 Side stories.



.01 3onetimes there occurs what is known as a

“"Factory Empire™.

.02 This i1s in the form of small factories deve-

loping v/ithln the precincts of a mother Tactory.

.03 B.g- within or around Kadhvani®s Kakira Sugar
Factory iIn Uganda are found

An edible oil mill

A margarine and vegetable ghee plant.
: A soon factory
: A metal container riant
> A raai»e mill sweet factory.

.04 Although thooo are not from by-produote of
sugar their nrneonoo can help to keen the factory

site lively during a low cane season.



for* * 13

.01 Durin = the period 1966-1970 it had been fore-
cant that ineronno in nu*?ir production would be by
extending the then two existin®; (old entnb!inhod)

factories namely:-

- MTWJIl iIn Nyanasn and

: THMIOT in the const.

.OP  Hut during tho Same noriod (due to increaned
consumption) two more TfTactories had to be establi-

shed in Muhoroni and Chorelll.

,001 1y 1974 the four factories are expected to
produce a total of 165,000 motrio tons of su”ar
(of. 81,000 metric tons o” sugar they produced 1in

1968) .

.04 This production increase will bo due to an
inerouse by 4075 of the cane plantation area (an
increase to 40,000 hectares compared to 29,000
heotares an

.05 An Increase in factory efficiency will also

contribute to the increased production.

44



g 00 Sugar production potential .06 AJid about £600,000 worth of new equipment
for«Cu8t in Konya contd. will add to production capacity in the new facto-
ries

.07 Bettor transport arrangements between planta-

tions * ractory will help to curb overmature cane

reaching the factory.

.08 To get to the point, a look at the figures
shown that in 1968 though Kenya consumed 1%52,000
metric tons of sugar its production was 81,000

metric ton3 (i.e. 62# of consumption.)

.09 In the light of this by 1974 consumption will

bo in the region of 170,000 to 180,000 metric tons.

.10 At thin point it is iImportant to note that the
above figure has boon forecast as the strenuous
maximum capacity production of the existing four

factories.

.11 Thus If consumption increases by 1974 the four
existing faotorioo will not bn able to cater for it.
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0.00 Sugar production potentin]

foreCa0L In Konya contd.

.12

IT therefore an additional elu"jir scheme is

started its products would find more than ready

market.

.15

Infact with this in view a pilot sugar project

was started in Muralas iIn 1967 and there ia already

a report on how it will develop into a full scale

comnercial nrojeot.

.14

hotter in Mumias than in the other existin,

.15

Experiments have shown that sugarcane grows

areas.

Onno in this nohomo is almost mature and the

first harvest is expected by the middle of 1973.

.16 Simultaneously, construction of the factory to

<"ill this cane i3 at its advanced ntngoo and iIs ex-

pected to start operating by June 1973.

.17 The ontimated co3t of the scheme is £7 million

and the government is contributing £3.3 million.

The root 1is 3"inposod to cone from private interests.

18

But accordin®* to unpublished reports (unofficial)
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Su”ar production potential

cast in Konya oontd.



Kenya 1is importin®% fantastic amounts of sugar.

.19 Thin great shortage pressure ban even boon

felt by the Government because they have in recent
months sat up a commission to investigate the possi-
bility of netting up another sugar industry in

South Nyanza.
.20 A full report or thin projeot is not yet out.

.2 Sut according to the chairman of the sugar
authority, Kenya is far from being self sufficient

In sugar.

-?? Infact wo arc importin®? ovor 130,000 metric

tons of uuguv yearly (Oaily Nation report. Nov.1972).

.23 An additional fnotory in South Nyanr.a would
reduce this acute shortage ovor. before wo could

think of erecting our own refinery for white sugar.
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Ut'ACrU'Irt OP RAW ;i<



facturin®™" nrocess



ThLn chapter outlines the process raw cane goes
through from tho time i1t iIs harvested from the
adaptation, is transported to tho factory, 1ia milled
and then transformed into raw sugar which is either
3torod or transported to the various distributing

centres.

—ar convenience and clarity tho discussion in divi-
ded into the various distinguished processes or
nroces3 stations that occur during the manufacture

- namely: -

1.00 Harvesting

2.00 Transportation

"5.00 Weighing

4.00 Milling

5.00 Liming

6.00 Olarifying/Pilterihg
7.00 Pvanoration

8.00 Pans 48



NyjUfacturin'j procesn contort.

9.00 Cryntnl Ilimtlon
10.00 Oontri -Tu™MIn*
11.00 Ba/rgins

12.00 Su/"ir stor"x™o






.01 In this country moat of the harvestin® 1i1a done

by hand uoing cane knlvon.

.02 Thin In due to tho availability of cheap

-annual labor.

.03 But thero is a certain percentage of mechani-
cal harveating. done though the machines used arc

not fully developed to combined harvesters.

.04 They exist an separate cutting and loading

machines.
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01 The harvested cane in loaded onto tmnsnorta-

tlon trailorn by front crabbing tractor cranes.

.02 These transporting trniler3 are in the form of

big carta pulled by tractora.

.03 Tho above transportation 3y3ten applies only

to tho nucleus estate.

.OA  The nut."trover aestates transport thoir cane in

btfj lorries.

.0> For quick and unrumborseme unloading the trans-
portation trailers are designed ro that they can be

Hide tinned.

.06 Such a design makes it possible for the trailer
to be driven ri~ht next to a conveyor belt or feed
table and- then side tipping it by means of a hoist,

thus depositing the cane to tho required place.

.07 Lorrieo from out”™rovers farms are either

tippers or are unloaded by grabbers.
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.01 On arrival at the factory site the loaded
lorrlon and trailora are welched an they enter
and then re-weighed as they leave the factory.

.02 The difference of the two weights gives the

weight of the cane.

.03 The weighing is done on weigh bridges fTitted

flush with the road floor level.

.04 Readings are recorded from a scale inside a

weigh-houso.
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y~ighing eontd.

ulic hoist
~d® tip® loaded troilera to empty

O~mon food table* which tranofor
tho oono onto th oonveyor belt)

T

Loaded trailer.

.05 On weighing, the loaded trailers are then
pulled to the tipping platform for unloading onto

the feed tables.

.06 If the fnotory is not working (say at night or
on a cleaning day) the trailers thon oropty at a
storage area from which the cane can bo loaded onto

the feed tables when the factory commences work.

.07 The location of this storage zone i3 such that
a front grabber can load the cane onto the feed

tables without much travelling.
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Kill house

.01 The conveyor oelLt which transfers the raw cane
from the food tables to the milJs passes through a
sub station whereby revolving knives cut the cane

into very small pieces.

.02 This process 1is intended to open up the cane

fibres no that juice can bo squeezed out easily.

.03 The cut cano pieces are then fed into rollers
which squeeze the juice out. This is the milling
station and involves five to six sets of mills -

for effective squeezing.
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.01 The julco lonving the rnillo is very dirty due

to suspended fibres and nud.

.02 It hn3 to ha rendered clean before it can bo

processed further.

.03 Tho cleaning process involves adding ohemicals
(line and sulphur) to help precipitate the suspe-

nded materials.

.04 At tms state tho juice is also weighed, to
nmhlo tho factory to assoas its julco extraction

officioncy.

.03 Thin the juice coming from the milla in pumpod
to .an automatic weighing container which in turn
panaen the juice to another container whore the

Juice i1s mixed with lime.

.0f) Tho limed juice is ho.atod (to speed up tho
enreoinitation) and then pumped to tho sulphur towers
whore addition of sulphur helps to finaliso tho
precipitation.
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.01 Juice from the sulphur towers is led to a blA
drum (the clarifier) which by a rotatin®” process

sopnmteB the Julce and the suspended muds.

.0? But the muds referred to above have some per-

oert"iw> of lui.cn 1n them.

.ns Thin 1- further removed by mixing the mud with
the fine cane fibre from the mills and then squee-
zin®™ it out in n fTilter ny.itom that lonvon the mud

in a Cairo form.
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Evaporation,



.01 Before e’arified jJuice is roady for orynta-
l1iRation Into sugar tt is concentrated into n
a“Tupy coun-’stoncy through ft multiple effect system

of evaporators arranged 1in nories.

.0? jSvnoorator norioa are normally four or five if
factory expansion i3 envisaged one big evanorator
can be installed to work in conjunction with either

series.

,OT Vapor from the evaporators 1is disposed in a

lake or pool.
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8.00 Pans

fBoiUrt# of raw flivvar maonecuits)

.01 Clarified luice evaporated in multiple efrect
evaporators to a syrupy consistency must bo further
evaporatod in order that raw sugar will crystallizo

from it.

.02 This is done in vacuum pans, vessels iIn which
the syrin is boiled under vacuum to form a heavy
mixture of crystals and mother liquor called

MASSECUITS3.

.03 Vacuum pans are single effect evaporators of a

diameter of approxicately 4 m. (147).
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01 There are three zones above the saturation

point of cane juice namely

Metastable zone - where existing crystals

grow and no new onoao are fomed.

Intermediate zone - where now crystals are

formed in the prosence of existing crystals.
: Liable zono - highost of all.

Hore crystals nro formod spontaneously without the

presence of othors.

W  Tiw'i a. the anii of ooiling the low grade
mansecuite 13 discharged from the vacuum pans Into

the crystallizers for cooling.

.03 Tho purpose of cooling in the crystallizer is
to maintain tho suoersaturntion of tho mothor liquor
at tho "metastable zone®™ throughout the cooling

process. Thin avoids the formation of faloo grains.
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.04 Tho crystallizorg should be placed under the
vacuum nans and above the oentrifugnls and suffi-
cient drop should be provided to assure quick

discharge of massecuite from pans to crystallizers

and then to centrifugals.

.05 The abovo arrangements avoids pumping which is
enefficient at this stare. Thug one has to utilize

gravity.






.01 For ooonration of hard and liquid ohase3 of

raw sumr contri fugals are used.

.02 Though lar?e centrifu/?alo con be built the
centrifuging station i1a lens flexible with lar”e

centrifugals. 3maller ones are therefore used.

.03 The liquid phase which cannot be converted into
raw sugar (referred to as MCL15S53) ir nunped out

and stored in the molasses storage tanks.






.01  Rnw 8u*ar fron the centrifugals qgoes through
a nonvoyor bolt and drier combination and Is trans-

ported to storage bipn.

.02 The oonvovor bolt should bo of the vibrating
typo to ensure that crystals do not stick on each

other.

.03 The storage bins have *rot exits at which ba”s
are attached during ba//rin". The operation 1is

gravity controlled.

.04 \t the b"i."*ylnr* station the ou/rar bays (full)

are weighed.
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Storage



.01 Bags full of sugar are conveyed fro* the last

manufacturing station to a storage area.

.02 The store should be moisture-proof in order
rot to donate the sugar (discussed further in ch.

five).

.03 But the nodule of the store should be a bag of

sugar with possible alternative arrangements.

.04 Design of store should also consider loading
onto transportation vehicles when the sugar is bein

distributed to various suppliers.
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CHAPTRR four






Factory design is “vprnnrt by nlnnt layout a3
dictated by the manufacturin®? process. This
chapter on plant (Machinery & rtauipmont) layout is

discussed under the headings:-
1.00 General objectives

?,00 Requirements for machinery
3.00 Weight

4.00 Procens requirements

5.00 Requirements for material
6.00 Movement

7.00 The factor nan
*.00 Psychological or personal considnratlone

0.00 Organisation supervision
10.00 Services

11.00 Officen (Administration)






01 Plant layout la an industrial fundamental an
it greatly dotormlncn the efficiency rind In none

Instancen the survival of .an enterprise.

.0? It onbracos tho physical arran®”ont of indu-

strial fTacilities. e

.03 This arrangement whothor installed or in plan
includes the spaces needed for material movement,
storage, indirect labor and all other supportin®*
activities or services an well an for operating

onulnmont and nernonnel.
.04 Tue to tho opooialirwtion of labor (operation!

the handlin®* of material a between operations should

bo siven major nttontioo.
.05 Tho obieotivo is to havo an arrangement of work

nrenn ft oanipnont that trill bo the moat economical

to operate and yet safe and satisfying for employees.

.06 Thus management men+materiale + niaohinery)

» production. This formula should be neaded.
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al

objectives contd.

.07 A good layout takes into consideration the
state of oxistance of the material to take advanta-
ge of pumping, moving by conveyor belt, gliding or

flowing by gravity.

.08 The above factor is very important in the
design of a sugar factory where tho 3tato of the
raw material changes from raw cane to juice then
to a syrupy consistency and lastly to sugar crys-

tals.

.09 Movement of men, material £ machinery can be

in any of the throe directions (cubic space).

.10 A good plant layout docidon which of tho throe
factors of production should move or their rolative

movement, (i.e. men, material machinery).

.11 Thus the successful layout results in better
control of coots, oaoior maintananoe® of equipment,

and ability to keop factory clean.

.12 Tho end result in an integration of all tho

facilities into one big operation unit. In a sense
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it 13 the making of a single operating machine out

of the plant.






.01 Plant layout work ia banlcolly arrangin®?
certain specific amounts of tinaco with relation t

each othor to Hvo ua their optimum functioning.

.0? Lonr and narrow machines, abort and compact
ones, or circular or rectangular - each shape
dictates the machine arrangement iIn relation to
other machines and to othor featureo and conaidera-

Honn,

.03 For rvnry machine ono needs acme dimonaiona -

length width no a mini mum

.04 Parts of machines that awin®"? or overhand should

ho noted.

NP Machine dimonaiona (ft also thO3e of othor equin-
ment) ft their apace requirement:* /ire »?ivon In the

chanter dealing with the buildine brier.

.05 Also necessary is the height of operatin®?
equipment which should include any extensions,
nunoratruotr*v>n end feed hoppers etc. - thus ena-

bling one to detor-"ine the hnlght of ceilin®?*, roof
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for machinery ooutd.

or overhead 1n?tnlNations.

.06 For instance whore the use of gravity Is
involved (e.*. in the crystallization station of
su<?ar) particular attention must be frf.von to height

of equipment or its various parts.
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.01 :Jone processes require very stronqg floors.

.02 These dictate a basement or .ground floo>* loca-

tion.

.03 Almost every kind of Inr”e, heavy machinery

and equipment falls iIn this category.

.04 The jJuice extration tandem (mills A turbines)
and the boilers are typical examples of manufactu-

ring stations of su”ar requiring strong floors.
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01l Some orooooaes omit fumen and smoke

.0? Bxhauots from such should be carefully placed
ao thnt their content** do not %o back to the factory
where they mi~ht produce uncomfortable conditions

aa well as corroaion.
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.01 When material waits in a regular area set
aside for holding waiting material such a situation

is referred to as "STORAOB-.

.02 But when material waits iIn the production area
when not immediately moved to the next operation

the situation i3 referred to as "D3MY~".
.03 The two must be provided for in the design*
.04 Typd -al waiting situation includo:-

Receiving or incoming material area.
: JInwv or nurchaoed material 3tora”™o.
> In process otomgo
- Delays between operations
- finished or outgoing material storage
: 3torngo areas for supplies, package materials,

maintainanoc spare parts, drawings and samples.

.05 All of the above mentioned are very critical

in a sugar factory.

.06 Storage Cor tools, fixtures, standby or inac-

tive machinery and equipment intermittedly used or
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renents for material

contd.

extra handling equipment are other areas undor tho

waiting factor.

.07 Several consideratione .affect 3 layout as far

an waltin/* is concerned - namely:-

tho location of storage or dealy points.
centralisation or decootration

method of storing

anaoo for each area and the time the material

should stay there.

,OH The method of holding waiting material affects

tho space and location.

.00 Possibilities which hole connonvo neaco
include:-
use of cubic apace and not merely spreading

o"er floor" area.

It in possible to use stacking, holding on
balconies, overhead c.arriorn etc.
Use of outside storage snace - probably pro-

tocted. 74



~remonts fTor material oontd. - making diraors».ons of storage areas ns a

-niltinle of i1tem dimensions

: positioning long dimensions of materials,

shelvin* etc. pemendicular to main service aisles.

.10 Very imnortnnt also is to safeguard waiting

material from:
: fire
: damage - falling or celling
: Moisture, rust & corrosion
: dust and dirt

: even nilfernge - provide strong rooms.
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oi Movement. of nt least ono or t.ho basic elements

of rroduotion - 'notorial 0, non or machinery - in
onaeoti al .
.0? Usually i1t in the material - raw iIn process or

finished productn which move.

<25 It Is essential to plan so that material moves
as little ns is consistent with other production

factors.

/] Thus one should nl*.n a slant layout that
ejnnur™"n a“-ort novoa hut novon that ar« always toward
completion or the nrolurt: then sot up onerntlriff

omtroln to boon it eexovin'.

.05 Hel avast rhwier.il fonturos of the movement -

hence handling - -"aotor in a suo-ar industry inolude”

: transportation vehicles
. cranes* and. other lifters
: oonvevnrn - roller, whool, bolt eto.

: chutes, tubas, nines, <piide rails.
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elevators, lifts, hoists, winches.

: water carriers, - canals, pipes, Tlume9.

.06 1t i1s essential to establish a flow pattern

through processes or a routing where every material

move 1S essential.

.07 Done nronerlv it automatically reduces tho

amount of handling and it means the material will

nro~ronn with each move towards completion of the

manufacturing nrnoonn.

Oft For instance in the sugar industry tho direct
unloading of raw cane from the transportation vehi-
cles to tho factory conveyor next roducos handling

of cane at the factory yard.

.09 Otherwise unloading cane onto a storage yard
and then using grabbers to load it onto the conveyor

belt results in too much handli"*”.

.10 Incoming material - whatever the means of
receiving it - should have convenient acco30 to

the factory (plant). 77






.11 This is whore flow of material starts and is

therefore a koy point in layout.

12 Itc location should bo therefore carefully

planned.

.13 The outgoing point io the end of material
flow for the plant layout. It stands between the

producing facilities ana xho outside world.

.14 Therefore moans of exporting should be as
close to the last operations or TfTinished storage

as is feasible.

.15 In the factory the movement of norvicen or
supoly materials to the production areas is part

of tho industrial oneration.

.16 Similarly the removal of wastes e.g. ashes,
emido, etc. m»r« no Innortnnt no the storage of the

finished sugar.

.37 Also imnortAnt Js tho movement of machinery,
for inntanco hoavy machinery requires the iInsta-

llation of overhead cranes. Thi9 should bq planned



contd



for.

.Ifl  Tnto”rat’on of thin factor with the various
nreas requiring machinery movement in vital for

creator savinyo.

Possibilities of intoTrnt~nm support for sue*

cranes with tho building otructure should bo exolo-

ited to the fullest.

,?20 In a aumr factory the manufacturing stations
which ml-»it require the installation of overhead
cranon include the mill house, tho main factory

station, the power house and the TfTactory work shop.

-?1  Layout should nrovtdn noou-h aisle space for

men movement.

Tt. "0’tld ensure that Tony convovorn ilo not
roako nooplo yo all the way round to "ot to the

other aids. ?hla in tiriny and tine oonourainy.

,?23 Nor should it tenot workers to vault over

danyeroua noviy" belts.






.24 Jumbled or crowded equipment makea it diffi-
cult for inspootora to have aoceso for oontrol of

operations.






-01 Hero 1 am trying fm emphasize on safety and

safety and worl®In* conditions.

.02 Tho factory floor should ho free from obitmi-

ction and not slippery.

.03 Workers ohould not bo located too near moving

nart"t, unguardod equipment, and any other hazards.

.04 Workers should not bo located under or above
hazards nor r~ould design roly too much on workers

having to use safety devices or guards.

ent> There should be adequate exits and clea”™ enca-

neway - j -

.06 first aid facilities and lire extinguishers

should bo I.oeatod nearby.

.07 No sham*moving or harznrdouu material or

equinment should protrude iInto aisles nr work areas.

.08 The layout should in total satisfy all nafoty
codes and retaliations.
.09 Leas noise, vibration and good ventilation add

to worksrs comfort. 81






rations

.01 Fear of ootonttnl iInjury onuses workers t.o be
my .
.0? For instanco transport operations moving

nround workers scare then - pilled stuff mi~ht foil

on them.

.03 Many people like to have a little room around

them.

.04 They do not like bein®* plnood next, to each
other or to equipment or wall3 - especially if they

come from tho " (mvP OXff 8PACR1".

or, A the nemo tlmo workers do not like to work

alone.

.06 Two or t.hroo men anni”™nod to lone operations
on the third shift, while tho rest of the riant, is
quiet will eventually end up brin/~In" their work
areas together or abandonin/r it end spondin** hnlf
tho time drinking coffee in the boiler room or oven
ourt._tin".
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«°’T Women will not want to work on platforms

built up from the floor.

.08 They win also feel uncomfortable If their

work places face directions

rooms.

like men®"s chnnrin/*



-—— m otion A Supervision .01 The beat layout is U301e33 if it does not fi-~
oT-
the organisation of the company.

.02 Actually a management organisation che. « it-
self often establishes what tho ovornl layout plan

should bo liVe.

.03 When undertaking e layout it is therefore

important to examine the company®"s organisation

chart.
.04 Such a diagram in /?iven In the next na-e.

.05 Layout or structuring of denartmenta should
bo sunh that it does not make ono foreman feel that
he supervisor less area than another foreman of

enual rn«k.

.06 Offico location should take into consideration e

the visibility o4 the area to bo supervised.

.07 Ao a formula the bi._~st point about, man and
layout should be for all poreons to feel they are

part of it.
8*






itlon & Unitrvi Mion

.Oft Tho succoms of n layout often dependu as trid

on how woll it In accepted an on how efficient it

in.

»
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0l Services relating to men can be summarised
as:-
ac”Nss ways
employee facilities e.ff. toilets, showers,
CAnteen.
> ?iro protection - to comply with local autho-
rity reflations.

: 1ithtin*:z, cooling A ventilation.

.02 A good layout should take into account that
the sequence of operations of a worker must be in

Ms way travel.

.03 The entry way, the narking lot A public tran-

sportation Ptopn are man"s starting points.
.04 And the work place i1s the end point.

.0o Between the above two mentioned points are or
should be the passageways, locker rooms and wash-

rooms eto.

.06 All these facilities should be planned in the

ri£ht soquonco. 86



Services contd



.07 They can bo under or above the production
~onr but should bo easily aoooeoiblo from workers*®

floors.

.08 3orvices relating to materiala involve func-
tions like:

quality control - sanplin®, ft laboratory
tests - should bn conducterl in nnacos providin®I
ndeouate facilities for such soientific exercises.

nroduetton control - involvin®I co-ordination
of all departments.

vacto control - a method of nnnonsin.g or
T %il“yln": the "mount of waste helps the management

to establish itn production officloncv.

.on Services relating to me’iinery include provi-

din'" room for omnr*'oncv mslntainance

.10 One nhould not only plan for i1dlo day rtnin-

tai nance.

.11 *"loon or Rpnce.n should bo provided for the

distribution of auxilllary services linos such as 87






nte"in ptnei <*or boitorn, rnw jJuice piece, '=rover
linea.

.12 St"itione uairwr power Tfro* or*e source should

<* poenihle bo rrourod together.



.01 Amount of office apace and location depend on

or™*nisation.

.02 But If possible it Is best to separate general
administration offices from ebon officon (in n
factory an blr an a sucar one) no as to allow rela-

ted office functions to be maced closer together.

.03 Thin also keens general administrators away

from factory nolro.

.01 An example of good offico planning In the
placin®- o tho purchasin®- officer near tho reaen-
tion office but still near tho production planning

officer and accounting department.

.05 Or placing tho personnel near the nain cate

or hackin®"- up to factorv.

.or, rjuoh location renuiromonts should be connro-
minod In the attempt to conn out with an economical

yet efficient offico plan.
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VON 0? TH« SUGAR RVITCWT

Tho location or tho nu”~r factory in analysed under

nnvorol hofidIn™n nanely:-

1>.00

Su”ar none ~rowin' arena nnrt the Agricultural

Policy.

2.00

>_00

4 .00

*».00

f1.00

Proximity to raw materials.

Availability of power.

Transportation arteries.

Goyomnont Policy (zonin®? % nolution control)
PInnnin"™ of pinotation.

Labor and training.
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r cane rowin'? arena

.01 In Konya (as in w v other parts of the world)

aufar cane in ftrown in the fairly wet areas of tno

country.

.0? The coastal region and extensive areas in the
Jnlco rorion - Nyanza and Western Province? - have
son's of the host su/pir cane “rowin”r climatos in

Kenya.

.03 In some of thono rollons irrigation oohemes
lira carried out but in others there in enough rain

to supnort the cron.

./l it in worth noting that the residents of these
regions hove boon "-rowing and still rrow suvnreane
(In small ncnlo fnr*n.) as a cash c™op which they
ad 1l to local jn'-yerv (sukari yum) manufacturing

industries within their region.

.05 Thit, due to in«-rnneed demand for r.u”™nr the
Ministry of Agriculture* hnn boon encouraging expan-
sion of farms (evert formation of co-ons.) and the

use of better hybrids of oune in an attempt to build
a9



_I<mr ari erowinv arean oontd.

up production in order to establish nugnr processing

factorise.

.06 But thego small scale fai”s nlun any co-one-
rative ones formed cannot reliably produce enough
cane to V«en n factory 0xX)0103 nrofitably through-

out tb* year.

.07 Bo the usual GovewV”er+ nrnotico is that when
a region proves to be suitable for cane growing the
Government corr"*ssionn an Imricultural Company to-

or™*-mioe n bi-r cane olant™tion in the selected -irta.

.OB The commissioned eonnnny nnrm.nllv leases the
land from the Government -and any neoole living in

it are reaottled elsewhere.

.09 The company thon starts cane growing and also
waking plana for the erection of tho processing

factory.



proximity to raw taaterialo



.01 A factory should be near to raw materials

onpoolally whore the raw material 1i1a bulky and of

low value.

.02 Living exanplon include

Location of furnaces near either coal

fields or iron ore donor!ltn.

Cohort works bein®": alon”oido chalk hills.

- breweries near to sunnlios of suitable

w >ter.

.03 Thus each of the above cases ensures that the

bulkiest raw "tutorial has not far to travel.

1 The location of a ox-ir factory should al3o
be decided vith the above point in mind,

.0"? Haw sn'"o and water are the two commoditieR used

in "~eat quantities Jn a au”r fTactory.



L
i.n0

pwjjcinity to raw ~nteriois onntd.

.06 The Tfactory shornld therefore bo locate! oon-

trolly in relation to the xot.nl nu/*ur proving Osuite

.07 The bent way is to havo the lar/*e couenny
owned plantation (thereafter referred to an the
"nucleus estate™) located fTairly centrally in rela-
tion to the whole av”~r “rowinr. region, and then
have the orocessin.” factory located in this nucleus

entnte.

9*



«

3ftbUtfcy or pew .

finer.

.01 More 1n Kenya the Jovern :ont end tho

i"Yioan Power end LIghiklng Company hive it thoir

policy to available electricity to in many of

this country to 1i1s possible.

.02 But though eleotricity nag ita particular UUO3

in a au-ir factory e.g. lighting, driving moto>*q

etc. it in not tho main source of power in a 3UNTr
factory.
.03 Steam turbines drive moat of tho maohlnory

well ns performin®-" other heatin®* duties.

.04 30 in 100ating a sugar factory invoati “ution
regarding availability of reliable supplies of water
ia important.

.C5 3ugnr cane growing areas aro some of tho wet-

test parts cf Kenya and therefore 1* io rot diffi_

cult to find suitable factory location nea~ a river.
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enortation arteriea_

Regional highway

.01 When a fuctorv !*l situated adjacent to a rail-
way or min road thi3 caveri the company extra

emonnnrj in constructing transportation routen.

.02 \nother hidden ndvuntnyo in that such a visi-

hie location is a choan wa/ of keeping the company®o

name before the public.

.03 Therefore iIn locating both the nucleus estate
and the factory nroner it is neconnary to take into
consideration trie existing roti.onal highways to

enable locating the factory in the most acoessiblo

aito nonoibJe.



Govevnmont Policy.

ft polution control.)



,01 Concerned Uovermneuta #&vo passed acta

/ovomIn®T the location of thoir industries.

.02 TI!la 1lr, in .ittenpt to koon out factorloa
from areas which arc earmarked for other develop-

ments e.”. rc"?reati""n, housing otc.

.0? Of major concern today iIn the iIncrease IiIn

atmospheric polution duo to industrial wastes.

.04 Our Sovernncnt has as such no lopral polution
control standards but none the less it has expre-

ssed concern.

.05 Mow an concomo the location of a au/rar factory
wo have already seen that it boot fit3 within the

plantation.
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.06 In ouch a location the two moot serious pollu-
tion problems nrer-
Smoko from the boilers

Dirty water 9othe~ affluents.

.07 Pointlon oronerti.es o™ smoke are *»11 known to
NnO3t people. The mo3t popular thing is thnr it
dilutes tno sir wo breath rtiking It even inpalata-

ble.

.00 It is therefore important to consider wind

direction when laying out a factory estate (manu-
facturing buildings ™ w«lfare fTacilities) -0 that
smoko does not blow in the direction of the reni-

nt.inl gn irtoos.
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.09 Heights of smoke flues should be such that
snoke cones out ot hnl ~hts that allow it to be blown

away from the fTactory estate whor* moat neoulc ar-=-

.10 No*" on “Zoni"ornn dirty water (enpoeiftlily tt.
fu™-m a sunr fnctor”™” no one ha"” as yet said what

nolution effects it could have to rivers i1f drained

into them.

.11 But durin” my visit to those «u/*ar cane yrowin”®
areas | observed that the residents of theno arena
use the rivers for washing their clothes as well a3

their bodies.

.1? Bo pointin®* these rivers with dirtv factor”
water In tantamount to robbing then® nconle of their

only bnth tub.
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.1? The flirty water from the factory should there-
fore ho cleaned hofern It in allowed to flow back

to the rivnrn.

Factory
.14 Thl.n l1lo afforded by drainin®** this water to
settlomert "its vhe”e all dirt ifiltered and
probably chemicals added to ronovo all ot”cr imnn-

Dirty water ritioa.
.I¥ X foci, thot thorn is need for Government le"i-
rPntion 1O oatibliah Nr invent!motion to nnesn WPSt
e+, > inti i '

Settlement rie+.,'”>» pointion nrenertien flue'l dtrtv water Pan.

pito

Clean water

River
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«I"'nnin~ 00 tho pisotat*on _ .01 1 8ur~xrep.no plantation should ho planned in

R.* pinn of tho mid = o-tnto) snoh a wi™ that it in easily oooossible during
o'lantin”, cultivation, harvestin®* and transporta-

tion of the cnno to tho factory.

,0? The cotv on nranti.ee Is to se”™nent the total
Mentation into snail plots of approximately 400

metres noun-re each,

.03 Such a 3 Nation cabins the creation of

-ccsnn nays all around eac™ dot.

.04 The nf.««nc wave, together with boi«"™ used for -

movement do also servo as firo boundaries.
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%
.0S Such a mib-division nakes It ensv for* the farn
~Njra.”~enont eanocinlly when nhnaln"™ their nlantin®*
pnnnone end also when allocatin®* their vorkorn to
the different work areas.
.06 Tt Ji rTn*" in ore on more of thono plots that
hoth th« “eotor*" buildinjn and the labor welfare

facilities i1\m located.
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,ofi There are nore than enough breatl bodies to
bo nor ’Uod to work both In tho nuclous ostate

dentation m wall an jn tho factory itself.

.0? Tut the location of tho fnotorv and ito 24
hom* wor” “romine will ronoire the workers to

live at or near tho work nines.

.03 Alterpnttv«i y workerI con h* f.r.ac.onort™d from
their homes to thoir work places. - n fairly ex-
nonnivo % oOnoliont™d operation nine® nnorlo™n

hkdiort nro neattorod nil over tho rollon.

.05 Anwrr®" there in nr. additional chanter t-_lIkinr

mee Mt hoir*eand nibe* woi r.oro r-.o0'l'tion.

.05 Pn& *t tMe ntn”e I would like to point out
that oMhir*** »>noaio ar-’ available for the labn,
they rood trainin** to bo able to norforo tho co”-

lioatod fmorZXTtiono - nay In the factory.

AOF, The ex”™ntiny nuynr Tfactories hove boon recr’ii-
t.in* completely lay nnool® nno I-»t then loam the

lob. * 103






.07 Haflc 1t la toco... . to ontabli«h t -
oro"rr*w'3 (or division) to covor nil annontn of
work- ft not ju it tho particular operation ona loams

in this "on tho job erporionce™.

.ng Hoot of the existing laccorJLos realised this
iraA are talldji/r about poasibilltlee of establishing
a joint training vonturn - it is actually of no
sonse for o.anh factory to operato its ol,n training

school .

.00 Trainin"" an | tried to point out earlier

should not be <ssarod only at impartin®® knowledge
ft skills that make possible incraanon iIn outnut.
.10 Tho training should also aim at inculcating

cart"fa attitudes in work th”t can directly rainy

productivity and efficiency in labor utilisation.

.11 In ray via“t to one of the sugar factories |1
saw a worker vho though fully aviro of went opera-
tion ho was mznposed to norforn next did not do so

until he was shouted at by tho supervisor. in



% Trainin®: contd.



.12 1 norm thia’ia the kind of attitude we can

ill afford - copooinlly at thin ata-r? In African
davnlopmont.

17~ N\ ~iin nuar ."jrowin? arena are characterised

by narvplg who fo to look for a job when the-" no'd
cash * innodiatelv thoy think they have enough they

mit joh and npo hone.
, LA Th"o one n®ndn a oentinnoun trainin™* proyra-—

THE* ia fnofl\l,ato ro™l noo-ont.

Seh T”0 Innerviao”™v nn-l other hi :h na’i"bro toch-

nlrr'l nt-fP 1iro a: n”on >nt very exn.atr! .ato,
.16  Tone the lass there ln .an attor-"nt to \rrinanl so.

.17 Thin in boin” dons by reor”ltln" eo~tnnnrn
frop the University ft Technicians from the Poly-
technic.

LR a, £ Mn these need orientation on eu"fir manu-
facturin®” ft ninnt operation r: nnintainone®.

.M 3uoh .an orientation in what anoh a training

facility could cater for. 1AC
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Io"illl layout of th« factory > 01 Tbn Ruvoni or any Industrial unit v/hnthnr

or rumil. mint ho nrooarnd vl th two main

oanpldan?*tiann: -

: Th *0083% and efficiency with which the unit
ran he r n.
: TJir- rotationehiri of the unit to i neiyh-

botiro whether town or countr .,k

.0 fho noln layout of the operation arena or

 wllon r< = = nn M; ho nViu"iod in rotation to tho
<>oanrt of acoo.au to M*« rsite rind atno in relation
fa Il to'lo le which raw mutorialn and flninhod

‘orinin nvo ivorod "id dispatched.

.on Theor* npaco aronn should ho so nm n and that
a”ora traffic in avoided an much .an non®i-a >» and
that the listac** between tr.?2.rsnort services and

the hnUdinvfl cencomod 1' raduood to a nirirmm.
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,04 '\ layout should take Into conoideral 0Ol tho
roTatlona’ in between different functions snacon no
that rotated spaces are planed in relation to each

other cither in plan or section.

.05 In my cane studies of existin'* suyar factories

T established several distinct, function space catc-
ori oa.

.0/j The lint, Includes:-

ol || A | M 7; 2 — wnuio ulm actual

Juvfir nrocmuiiu<* t dort t>laco,
cryrokvi: ;;r\;t[ - which ineiurloa otora ?i for

raw M aterials (care) and also for the fininhod nunr

tTKI T.iIhO2\TORY - w'“ore control ft testin't of

incoMinf, intermediate and finished products ie

carried out.
;OPPIIlI QM n - whore oxecutlvo, and administra-

tive headquarters of the firm (including sales,

accounts, . iDurchnsin®X) and other sections of tho

firras business onorati one. 10a



sI-UITMI "\ITI5 * n1XAJPOT™ - Tor the construc-
tion and repair of plant, nacMnory; the min-
tninnueo of m factory build 1; the acooraaoda-"

tion and rn.into.irT.nce of transport vehicles.

otF.iV ?* JINVTI'l - catering for the sunnly of
servicca needed for tho operation of the factory
riant -vahinery (nnnh services arc electricity,

T'tco, Ijoil« =5, » plo «t etc. N

'r'V rG.AT:TT Ti1wr'r. - for the main’ -Sr-.nce
of the wol 1 r rof th° wcr™>In™ neon! c orployod in
1 . [ | 1
‘s First >5r).
fR TTouninr and other 1loicure welfare facilities

are ...ar".nvi in a later curator.

.07 lech o* the shove nnao-e cato-erice w*n be
i?“<r>amed later in -ore detail under Heading 2.00
- the factor*' buldin**s.

.on ii;t their inter-*elationshiT> in an overall

Invent alan i.n relation to novnaor.t linea and



ctory layout cental.

aerv™oin- In »onern! nx~ also In relation to the

mnumetnriny T™rooenfi in whot follown below.

,00 no \....with It o-"nH inrin"” the location of*

n-»v r>r f-»n nho-fn f’'notion nn.nnen in A n-nr f’Intory
<J+o thn nnentiou of nove”ent linen o* tm.nn-
nort ition wjuet Vg .>vo'ii.ra/i the no'5onn"ipy n~lo—

v'rr*-*3 mrdn.

.to Ppnt, the tmnnnortntton of rnw onnn to tho

«T=m r.nin - otnt™ nnn nhonl > h» “nnlyped.

11 T I" nnolio.n both to tho rHmrtlrar™iviny nnno

1? tn -'0'* fo*' tho ntorn'o? yarri - if any.

110
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/PAC.C 10&»

.IP  The ahotchon nfctnohod ilecoriho hov the row
p.... . {*~ onnort'lino in rotated t.n the mill lifting -
viior-> mnrO')Oeort.jvr boyinn.

Vi it the exit «fl T o> | tnnthodo nrovi-
rw. - lon-iin*® bays ohnro r™riy in bo<n is

loaded onto lo-'rieo.

.14 | h--rr’* n*nite4 ~730!f to loadin'* bays +or»
iInv»-iA:* only -vino t'vin 1n the nont nooiiVir (or
norm rmv>) nif'jN'T or »* nn**ar from the

‘meeotonV).** to Il.ho Alvfcri hntlon cryotron.

.,fj The orornior> in thor fora that of creatin'*
ndeemte road for lorries to enter, park, ®et. loaded

nod move nway.

.16 Tne (tri/uporu) movement or tho matori.il in
proconn haa bee.', already dtscrlbed in the chapter

donline with the manufacturin'* oroeona.



oo Factory layout cont'l.

Crono ovor

Machinery

factory building

Work shop

Factory building

Jbh. Arrons indicate movement of cranes from
factory to work shop.



.17 But. another TfTactor to note la that a au"fir
factory la olinmotorised by heavy machinery and
eeuinment which require to bo moved mechanically
both within the manufacturin®? space tn the factory

workshop for mending.

.10 Squinmont movement pathn nhould be allowed fo”

dnriri” the nlan period and 4Yr* location or tho wor?™

uhon in relation to the factory bulldin”.n al r.o aoo-

1l y.nod.

m with tho heaviest >qu
itmb Loi".y are tho will houao, the main Tfactory

burldtn”, and tho povor house.
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.20 Tho disno3al of waste products frorr a factory
in no important an tho disnatch of tho finished

products.

.21 Therefore access for tho removal of ash dis-
charged from tho boilers and also for the removal
of molasses (the final waste product of sugar)

should he planned.

.22 While talking about thin aspect of movement or
trnnsport in a sugar factory 1 would like to touch

on the design of the road surfaces.

.23 Those are to be designed to have sufficient
canbe™ to allow for surface water to drain away

quickly to keen the roncln olean.

,2/] Maximum sizes for commercial vehicles are unod
(from design guides) - as the overall sizes do
affect the dimensions”™ of loadin®? bays, turning

spaces, vara”en nnd road curves.

.25 Two most nonular construction materials for

113
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factory rondo aro reinforced concrete anti tar-

macadam.

.26 Tar-macadam roads neod frequent malntainance
with heavy traffic and are badly affected by any
solvents or acids which aro bound to be accidenta-

Ily spilt at some time.

.27 Thus concrete reinforced with wire mesh is to
be preferred with adequate expansion joints provided

to prevent crashing.

.28 The effect of service supplies on a layout

cannot be over-emphasized.

.29 For instance water is used in vast quantities
in a sugar factory - for both general use e.g.

washing floors and for process plants - as steam.



ctory

layout contd.

.30 Such quantities nro normally obtained from a

river.

.31 Since river water iB usually dirty, settlement
pits and a water treatment house have to be provided

at the factory alto.

.32 These settlement pits 3hould be located near
the factory boiler house where the buix of the
water 13 consumed though this should water also bo

available to other parts of the factory.

.33 Such settlement nits if well denimod and with
/njood gardenin : around can offor a f"ood scenery from

an office block or the cantoen.

.34 Similarly in this su"™-nr factory where a lot of
steam is required for both proco3S plant and other
hoatinjr puroosoe Steam boilers have to be located
rather centrally no that undully lon."" pipes are

avoided.
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.35  Talkin™ about steam and water lead” o- to
another Important aaneob of layout - and that is

drainage.

.33 Four catemorion of drnlna™o are to bo consi-

dered in the piarmin®™* ata”o.

.3? First in land drains *0 to carry naturel sur-

face water ava*.

.30 Next in the line is surface (Rainw<>ter)drain.n
for takin eclean water from roofs, roads etc. to
surf »co water aowor. Those drains should profor-
mbly bo laid in stonowo” rinan laid In cement
mortar on concrete hod and should bo surrounded by

concrete 1T runningund®"r a building,

.30 Third in the link in noil drains to take waste
from lavatory basins, sinks, we®"n and other dome-
stic sewerage (e.r*. canteen waste) to soil sower.
Those are to be of tested stone ware and laid os
for surface water nines.

11 fr
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A0 Lastly Is the trade affluent waste from process
plant and laboratory which should be laid in resi-

sting stone ware pines or plastic niport.

.41 Those drains'« requiro™-.ontn indicate the
fltrati.fination of tho draina”™o exorcise in a an-~ar
factory and also hints that a layout which does
not consider drainage at i1tn eorlv ntuye can end

up in chaos.

.42 In eonolusion, planning Cor services in a
supar factory (and in many cases other fTactories)
one "just boar in mind that constant mainatainance
and alteration to main service linos 1n almost,
inevitable and | f these cervine lines .are hurried
haphazardly in roadways, the frequent oxcavatie*

of mains can be a recurring nuisance and expense.

A4 ?or inst-inco roads which have been d,,- .ad
reinstated always subside to a level below that of
the surrounding nurfaco fomin” a depression on

which water collects thus raatin™ tn untidy and dirty
137
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factory and often causing accidents especially at

night.

.44 So in case service pipes have to croon a road
or working area these aro nroferrably run in ducts

with adequate human accesses for mailutninnnce.
.45 4n alternative would he to carry the-" on walls.

.46 But pipes carried on walls aro normally un-
sightly and an attempt 13 to be made throughout

the design to plan for all nino work.

l1a
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factory buildings

0.00

1.00

2.00

3.00
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0.00



In nrief

Tho manufacturing spaces
Storage spaces

Laboratory spaces

Sorvion 8PRO08

Maintninance opacea
Sunorvilninn ft Administration
Welfare spaces

In conclusion



(General objectives)



.01 Four walls and a roof over a given floor aroa

may at one time have boon satistactory for a factory.

.02 Infect eome Industries function in almont any
mbundin®; containing the usual nunbor of walla,

utility linen, roofs and floors.
.03 A few "et by without any building at all.

.04 But others require industrial structures

de3imed expressly to house their specific functions.

.05 Today, (especially with the more specialized
forms of industry) factory buildings require to be
designed in close integration with the manufacturing

Nrocess.

.06 Thus the building being basically the nholl
that houses the producing con, materials, machinery
and supporting activities, it must bo an integral

part of the plant layout.

.07 Therefore to atari from scratch to design a

factory building around a plant layout mssns that
. 120



ctory building contd,



the building must meet the requirements of the ninnt

layout.

.08 8ut it should ho underntood that pi Jit layout
details cannot be worked out until the building in

completely designed.

.00 ind as such nince plant layout in determined
by the manufacturing process one can more or leas
establish a proconn plan or noctton to tfUide hi3

plant layout ~ honco building design.



One atoroy

One enrocono

Two storey

Multi-process



Multi-storey

Single orocona

Tilti -atomy

Oontlttnouo” proooon

1?3



Onn Storey

With millti-storicd storage

Ono proooon
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.10 Having indicated how a manufacturing process
can influence section or shape of a building it in
now time to novo further and see how a au«ar facto-

ry tavVe3d eh.apo.

.11 Thin T have done by considering each of t.ho

function/activity spaces listed in an earlier paw*.
1? upc.ca.a include

1.00 Tb" ».nnufn~lurin/* rpaccn

2.00 Th"™™ ntora""- 0. ;

3.00 IAboratory nonces

<1.00 Service spnees

5.00 Maintninance spaces

6.00 Supervision ft Administration

7.00 Welfare spaces.
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.01l 17, chapter throe 1 outlined the rwroccir®
cane goes through from the time it is harvested
until the tine it leaves the factory as raw sugar

in hags.

.OfF? Here 1 h/ivo translated thut dinoription into

a scaleu diagram.

.0> TI'e diagram is in the form of the representa-
tive machinery and equipment used in the manufac-

ture of sugar.

.0/l Bach manufacturing stage or station (indicated
by a written description) 1is located In section
relative to a base line with due consideration

being given to:-

: Weight and vibration of equipment
]
> Limitations to the uso of pumping, gravity or
conveyor belt for the movement of the material in

process.

.05 Thu3 from the diagram it can be seen that the
126
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milling station (where incor-inr: raw c\no i? ouohed
la placed on the ground floor beceusu it required a

strong foundation duo to itn very harry machinery

which al so cause tremendous vibrations.

.06 Necessity to vac gravity for movement of
material iIn nrooena has d"etatod the locatin™* of
the centrifugal Station below both t.ho crystal isers

and vacuum par..a.

.07 Brevity in used in tho above station because
at this point the cane .-juice ha3 been evaporated

to a very thick syrup which is very difficult to

N\imo.

. 127
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Vacuua pans

Crystalizers

Centrifugals



.09 Similarly the location of support!nr stations

is shown In tho diegra”.

.00 ?his diagram does not however include the
total numbers of all tho machinery and equipment

used in tho manufacturing proceso.

.10 The total muflbern of each pluo tho npnoo they
occupy arc indicated iIn the building brief armouring

later and consequent!” in thedenirn dravi*® ™.

1.1 The sites of the different machinery and
equipment are then used to establish a donign
modulo when considering the structure! _grid and

heights of ceiling heights and staff operational

spaces.
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Load 1aj”™bay
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.01 Processed raw 3Ufar is stored at the factory

site before it is taken away to the distribution

centres.

.02 The store should bo able to accommodate more

than one week®"s t.ota] .stock of manufactured sugar.

.03 O0Oinoe the suwar is contained in bn”s t¥*
dost,/l o< the store should take into consideration

the size of a su-jar bag and use it _.an a module.

.04 An important conatructional detail to obeerro
ir. the desirn of a su,rar factory 13 that iIn io very
important that sugar be kept dry and therefore the
total floor of the store should have a damp-proof

membrane to keep moisture off.
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ROO 3tom"o finr\xn

Office



.05 Anotver i-rnortcnt storage ares In the £enerll
stores where all materials used ir> the daily

supporting of the fuotorv activities are ntorod.

.06 Ono needs storage spueo Tfor the following
items; -

: For faotcrv snore parts

: Procosuin/*® chemicals

: Office quiomont

: Stuff uniforms

: Sanitary motoriala

: Building repair matorials

Field machinery spare parts.

.00 Mthough some of items included in the above
descriptions any heavy ncuipmont) are actually
stored in tholr plane of U30 none tho less a fnoto-
rv requires a central, stone where all requirements

are made and records kopt.
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.01 The three major service area stations are the
power house, the boiler houso and the river water

troutnont pita.

.0? The design ox* spaoe allocation of the boiler
hotino in p"rc.tly dictated by t.ec of uoilera

used and the methods o' Iloot"1iu® fuel.

.03 As L mentioned earlier the fuel used iIn the
boilers is the fibrous none waste from the mill

house.

.04 This fuel i1s convoyed from the mill house by
conveyor belt. Hence the design of the boiler
house should allow enough room for tho movement of

this oonveyor belt above tho boilers.
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00 Service spacer* contd.

Fuol food point
(firo wood)



.05 This waste fibre fuel is normally very wot

and cannot start burning on i1ts own.

.06 Therefore firewood is used for the first one
hour or so to start the boilor3 really boiling
after which the heat attained by the fire in high

onough to burn the bagasse.

.07 The boiler room should therefore have space
for wood storage and a?no enough rmnoo for feeding
of the H rowood to the boilers an well as for rono-

ving the burnt ashes.



00 Service sn”ces contd.



.08 The power house embraces both a transformer
station and a diesel generating plant to safeguard
any emergency newer Tailure.

.09 The shape and size of this station in by and

largo dictated by the size and layout a* nnuipnent.

.10 But a special feature in the power house 1is

the inclusion of crane facilities for the movement

of the heavy plant used for power generation.
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4.00 Service spaces contd. .11 As concerns the river water trestv.ent pends

this rrently depends on how dirty the water Iis.

.1? Very dirty water will require lar.qge areas to
enable it to move from nit to pit every time bein™™

troatod to preeipitate any suspensions it has.

.13 However, cleaner wntor will require Tairly

small area for settlement.
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e#00 Maintainance Bpaces

.01 Maintainance of factory plant and equipment,
maintainance of factory buildings and that of field
vehicles and other vehicles used for factory purpo-
ses require provision of specialized and suitable

spaces fTor their various activities.

.02 For the maintainance of factory equipment and
machinery one needs to have a vorkshoo located
non" th<* factory so that movin®* distances to and

fro are reduced to minimum.

.0? Also since some of the equipment & machinery
requiring repair are very heavy the movement of

these by cmno3 should bo con?idored.



rtO0 Maintainnnce spaces contd.

.04 1t in possible to design so that a crano con
transport broken down equipment right from the

factory building to the workshoo.

.05 Alternatively this process can be done in
two operationn i1.e. oithnr by one crane handing
over to another crane or by one crane handing over

to a convovor bolt.

.06 Such a design would save the factory tho many
hourn some oxloting factories spond in manually

transporting heavy equipment.

.07 Accidents could also bo reduced through less

handling.
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oo Maintainance spaces contd.



.08 The actual factory workshop should bo designed
so tMat detailed work requiring higher levols of
lighting are located near windows while other

general works can be deeper inside the building.

.09 Spnoo should also bo allocated for storage
tools and also office space for workshop engi-
neer and hl3 assistant be located in such a way to

enable efficient control of the workahon proeoodings.

138



=*aintninance spaces contd. .10 Most of the factors Influencing the design of
the factory workshop applies to both the field
workshop nn well aa the building workshop.

.11 Only that you do not require the U30 of cranes
in these Xxwo cunes.

.Lit But special features in the field workshop

include parking area for the cane transportation

vehicles when not iIn use or when awaitin®* repair.

.13 Other important inclusions are a petrol and

diesel Tilling station and inspection pits at the

vehicles repair garage.
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It 0O Supervision and Administration

maces.

Suporviaora

Work area

.01 Supervision of manufacturing operations and
genera} administration of the firms business have
been considered oopamtely iIn relation to their

location.

.02 Supervisors of manufacturing operation should

be located near the places they supervise.

.03 They should also be located In such a way that

they h-tvo visual control of their area.

.04 Thus location nay on a mezannano floor vould

be a crest advantage.
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Supervision and Administrative

snacon contd.




.05 It is therefore clear that such ouoorv®r.ory
annooa should bo located ritfat inai.de the factory

building.

.06 The amount of anaoes required iIn "ovemed by
the number of offices but the space standards to be
uaod are baaed on design ~uido ounce standards and

also from obnervationn from rose studies (see br”pf

.07 On tbo other band the spaces for tho ”~oneral
ndminiat.ration of the firms busiresi* do not have

™" bo in the manufacturin®: buildin'.

.00 Ouch offico sonee should bo placed in a sona-

rato wlnm or ovon a onoamto bulldin™ an tho offi-

cers working tharo have ,<ot remote rolationa with

the .actual manufacturing.
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Supervision nnd nirainiRtmt-*vf»

NcCB contd.

r 2,iA s, I\

Juniar offioor.

\ \ L- /
12,5- 1 2,5-1 2,5-1

&ior officer.



.09 Therefore in a factory location like that of
a auynr factory in the plantation it iIs possible
to create some beautiful offioo buildin™ with yood

surrounding.

.10 Such a building in to be decided to accommo-
date the firms mnayomont bosses, personnel denart-
ment, accounting dopartmont, purchasing department,
agricultural department, a seminar or conference
room and other supportin®* snnces o.e. stores,

secretary rooms and even toilets.

A1 in ouch the design nhould have a module that
can be multiplied to Hv* wnro dimensions required

by the different user functions.






.01 Workers chin"in rooms, nhowern, toilokn, .ri

cual
cantoon nhould bo ad.ia.tod to t"loir plane of work.

.02 Loc™or fociTitles should bo provided for nil
the workers with each worker allocated one lockor
thowp*i with bi”~or lockers and '"ood worker role-

tionshins two workers can share a lockor.

.05 Locker? nhould bo ventilated to enable wet
ol othin®* to dry - the lockor door could be of wire

nonh.

.04 Sitting nurfaoea ohould be all owed at the
ohenriTvr area - nrol“orrably located between the

lockor and the Jhowers.
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Welfare spaces contd.



.05 In the brief following in the next chapter I
have indicated the number of lockers, wc"s showers
etc to bo provided as governed by the number of

users ner shift.

.06 In a tncory like the one I an designing worker
normally go or. a nhlft of eight hours without a

major meal break.

.07 But the factory normally provides ton at

certain breaks.

.08 The canteen for this purpose is best located

just next to the factory.

.09 Space should bo adequate for sitting the total

number of workers i1n one shift.

.10 1t is also necessary to provide dispensary
and first aid facilities to enter for general 1ill-

ness and accidents.

.11  Such a medical facility should have About two

bed places for critical cases since the factory is
* 144



uLoo Welfare spaces cor.td, fairly remote from the main regional centre.



Conclusion

Changing



Working

.01 This chapter has outlined in general the kind
of activities to bo catered for in tho factory

estaio.

.0? Tho renuir™*"-ento of oach of the seven activity
eracos have been discusaod at a fairly micro level
to enable the author to give a visual thought as to
what the opaooa repaired by th-* activities will

look like.

.03 For instance a worker arrives at tho factory
site, clocks in, goes through the changing rooms

and them to his wor™ place - at each station going
through noma arranged spaces accordin®* to activity

ronuirements.
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Conclusion contd



.04 The next chapter now contains an inventory of

the actual space requirements OfF frD various none(3

.05 These ermcee have boor, derived from obaerva-
tiono made from case studies nado during visits to
existin.fr factories and al30 f-on roadin®"-s of mate-

rials on fTactory building requirements.
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.01 Here are found space requirements of the Gm-

ctlono to bo entered fTor In tho design project.

.02 The first rmnrt is in the fort of measured
scaled drawings of tho different equipment and
machinery (major) that are to be accommodated in

the fTactory.

.03 These drawings also show the spaces required
around those giant equipments r-machinery ulus tho
numbers of each typo of equipment or machinery that

are to bo designed for.
.04 Dimensions are in metros.

.05 “"fie second part is an inventory in tabular &«

form of all the other spaces that, are required for

other functions iIn the sugar factory.

.06 Tho abbreviations h, 1, w, a,stand for height,

longt’n, width and area.

.07 attention in drawn to the -noint that the chan-

ter has four sections:
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: That dealing with factory process soacen

: That dealing with factory administration

: That dealing with welfare facilities

: That dealing with general business admini-

stration.

.0ft At the end there are othor tables showing
onuco ronuironents an obtained from cao studies
carried out in Chemilil and T"umiac sugar Tfactories

in September 1972.

.09 1t is from the tour emerience to tno above
mentioned factories in Western Konya and the enso
studios carried there that forms the basic of the

bri*»f so formulated.

.10 Actual conntrueiion drawing of the existing
factories cannot bo included in this thnnte becauno
those fTactories worn desi r-iad by overseas

who wont away with their drawings after orecting

the fTactories.
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.11 For quantitative* orientation ns far nc ".*"in
factory in concerned |1 rthould nontior that thin
brief is doni/rned w5~ (or bared on) n -factory wit]l
an average cane crushing capacity of 100 metric

tor.a o* cane nor hour.

.12 The dotorptninr factor in the crushing capa -

city of the rill hOUBe.

.13  3ix mil In can crush nn avora *c of TOO metric
tons of cnn» nor hou” though allowanon for n nnvI-
nth nil L is made for in the design In case it 1ir
required to raise juice extraction to around 00&

(irroBB (fWwge bagasco moisture).

.14 1 quantitative flo" cvgerfc included in thin
thesis shows the quantities of materials and waste

bandied by ouch a socar fTactory.

.15 All the quantities arc in metrio tons.

.1.6 An seen in this chart (next s) 10 *io
tons of raw cano will yield 10 metric tons of raw

sugar 151
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f contd.



.17 Therefore the denial of any department o.".
tho ou”™r atore is based on a volume to store

nu~nr -orolnoed at such a rate fo>» a -nnriod of nay

two wo''Vn.



153



1lar Houee

Soctlon

ICto.

Area per boiler
No. of boilero

Total area

200b2

800 m2



%



—4-

7/\

Sootion

Area par landau
No. of tandeaa
Total Area
Control Area
Operating Area
Total Area

100 n*
7
700 »2
300 «2
800 «2
1800 e
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Sugar Bins

%



rian

Area par bin
No. of bins
Total area

Elovation

120 o2

120 n?



Clarifi*ra



Plan

Elevation

Area por clarifier
Ro. of clarifiers

Total area

100

200



pr™-haatonj



Area per pair S0
No. of palm 2

Total area 100 m2
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filters



5°.

Plan

Elevation

Area per filter
Ho. of filters
Total area

Hud hopping
Gearing Equipoent
Total area

S nm

70 m2
25 n2

25 B,

120 n



Bvaporators



Plan

Area per evaporator 25 c2
No. of evaporatora 6
Total area 150 02

Elevation

10



Pens

5m.



Plan

Elevation

Area por pan
Ho. of pans

Total area

Auxilliary apaca

Total area

2

25 m

8

200 »2

2

200 m

400 a

2



Cry«talli*or»

SB» Plan

~7 .

~-mIT

Section



Aroa por cryotallizor 25

No. of cryetallizera

Total

Cooling control

Total

area

area

8
200
2CO
400

«2

c2
m2
«2



Plan

Section



Area per centrifugal 25 m2
"lo. of centrifugals 8

Total area 200 e2
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Other Departments




1.00 Seaurity

2.00 Weigh house

3.00 Weigh bridge (x2)
4.00 Cane storage

J-00 Peed table® (x2)
6.00 Kniving

7.00 Bagasse house
8.00 Kolassee tanka
<>,00 Sugar otore

10.00 Tower house

11.00 Liire/sulphur storo
12.00 Water treatment
13.00 Water settlement pits.
14.00 River punp house
15.00 Field w/shop (15 truotors at a go)
16.00 Factory w/ehop
17.00 Kaln store
18.00 Building w/nhop
19.00 Raok for serviced wvehioleo (40 trectors, 100 trailers)
20.00 Potrol station
@3 pups)
21.00 O1l store (factory)



h w 1 a

3 5 10 50

3 5 10 9

- .3 10 60

50 70 3500

6 10 60

8 8 10 8

12 20 20 400
10 15 15 225
1220 90 1800

1210 15 150

6 5 5 25
3 10 20 200

- 50 80 4000

6 20 80 1600

12 20 50 1000
6 20 50 1000
6 20 30 600
70 100 7000

5 20 100

5 5 25
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Laboratory
Senior Anulynt
chief Chodist

Chemist/Technologist



28
28
28
28

20

7,5

4,8
4,8
4,8
4,8
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Faotory A dninictratian



gineoring Manager
intanance Biginoer
ectrical Lhgijicor

nical Office
cretary & Typist

uctioa Konagor

uction Supervicom

(3 shift chexists)

1-°t Supervisors (4 on shift)
ppliec office

%



Ho.

W R PR MA>NR R P

i

h
2.,a
2,8
2,8
2,8
2,8
2,8
2,8
2,8
2,8

1 v
7.5 4,8
5 4,8
5 4,8
20 4,8
5 4,8
5 4,8
7,5 4.8
5 4,8
5 4,8
5 4,8

*

24,.0
24,0
%,,0
24

24,0

24
24
24
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Personnel A training advisor
Personnel A Training Officer
Secretary

Senior Personnel Officer
Pemonnel Officer

Welfare Officer

General Kanager

Secretary A Typist

Chief Aocountant

Assistant Chief Accountant
Acc. general office
Accountant x2

Salary office

Purchasing A Salso Controller
Telophon 1et/recept ioni8t
Conforenoe Room

Library



HI—‘[\JHI\)I—\HHHI—\IO

2,8
2,8
2,8
2,8
2,8
2,8
2,8
2,8
2,8

2,8
2,8
2,8
2,8
2,8

10 4,4
7.5 4,4
5.0 4,4
7.5 4,4
5.0 4,4
7.5 4,4
5.0 4,4
5.0 4,4
7.5 4,4
5.0 4,4
12.0 4,4
7,5 4,4
7,5 4,4
5.0 4,4
5.0 4,4
10 10

10 10

a
440

33,0
22,0
33,0
22

22
22

22
55,0
33

22
22

100
100
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Agricultural Manager

Loputy Manager

Nuclear Botate Manager
Assistant Nuclear Batata Manager
Outgrowora Jlaaagcr

Harvesting Manager

Fiold w/ehop Manager

fc°/ap Thgineer

Agricultural Shginoor
Assistant Agricultural Ehginoor
W/ehop Superintendent
Agronomist

rarm Rocorda
Socretarien/Typists X2
Socretaric3/Typiato



No.

W NN EFR R R DN

2,8

1,0
7,5
7,5

7,5
5,0
5,0
5,0
7,5
5,0
10
7,5
5,0
5,0

W
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4
4,4

*71

44,0

22
22

22
22
22

N8 ERY

22






Canteen
Dier-ftreary
Union Ho

2 beds

w W w =

884K "~

10
10
10

169



Showers 22-1 per 5 workors (150)

Lockers 150 - 1/2 workers
Wash boalno 50 - 172 workers
w/c*e 101 for 10
Urinal 20 people queing
Cloaking

Ken changing 2 showers Iwc.



w wWw w w

w

25 4,4
20 4,4
15 2
15 3
10 3

5 44

5 4,4

170



STUDY SPACE STANDARDS.




BNNEB

BE~NbBRERFBoowNoopr vy

Socurity

Weigh houoo

Weigh bridge (x2)

Cano etorago

Food tobies (@)

Kniving

Mill house

Boi lor houoo

Bagasse houee
Clarification/weighing/liaing
fivnporAting 4 heating

Pana

CryBtallizers

Centrifugals 4 Sugar drier
Molasnen tanks ()
Sugar bin/bagging/bAg storage
~igar storage

Power houoe (electrio)
Lime & Sulphur store
Wator treatment

Settling pita (water)
River pump houoe

Field W/shop (trucks
vehicles)



12,2
15,2
13

10

12
12

10
22
10

(e}

(0]

40 1000
9 A
10 100
50 1100
22 440
31 651
29 290
28 616
10
10
35
10
22
41
29
12
12
20

350

220
902
290
108

144
160

64 1408

CHBH1
h W
3 7
3 3,5
0 3
0 15
0 6
7 8
13,5 23,0
13,5 23,0
13,5 23
u,511
10 11
9,5 16
5 16
6,,5 10
14 5,5
12 25
1C$ 16,5
8,0 10,0
6
46
7 20

:LIL
1 a
10 70
9 31,5
19 57
40 600
10 60
9 72
45,0 1035
40,d 920
25 575
30 330
22 242
45 120
45 720
22,5 225
13
15 90
g5 2125
22 374
15,0 150
29 174
60 3220
40 800



BENBHR

Tactory workshop

Main store

Building workshop

Rack for serviced vehiclos
Petrol station

O1l otore



h

MUMITIAS3

10

5

K

22
22
10

45

diaa 6

1 a
2 704
P 704
22 220
95 4275

CHSMILXL

h

6,5

w

20
10
10
65

4
diara 6

1

50
22
16

65
13

a
1000
220
160
4225
52



Personnel A Training Advisor
Personnel A Training Advisor
Secretary

Senior Personnel Officer
Personnel Officer

Welfare Officer

General Manager

Secretary

Chief Accountant

Assistant Chief Accountant
Acc. General Office
Accountants

Salary Office

Parchanlng & Salea Controller
Tolophoni8t reception
Conference Room

Pool - xorox

Store -

Library






Lab. - Chemist Technologist
Senior Analyst
Chief Chemist

Engineering Manager

Secrotary

Production Supervisors (4 shift dwoci.)
Production Managor

Senior Supervisors (4 on shift)
Supplioca Officer



h w 1 a
3,5 6,5 16,5 107,75
6.5
6.5 5,5 37,75

3,5 6,5 5,5

W W www
EEEEFER



hashing room 46 basins 10 showers
Changing room 90 lockers

Wo?*8= 8
?2ubiic toileta 4 + urinal

Urinal (15 quoing)



CHSHILIL

h
3,5
3,5
3,5

1
11
22
11
6
8

w a
9,5 104,5
9,5 220
3 33
5 30
3 24



KUMIAS CHBHILIL
h 1 w a h 1 w a

Canteen 26 6,5 182 27,5 9,5 247,5

Diopenoory 30 8 240 11 9,5 104,5
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HOUSIN™!



.01 \s Indicated earlier the location of the
faotory relative to tho inr~o cane planta-
tion® "round it co”™nlotoly isolator? the faotory

estates from ary possible rural habitation.

.02 As such if workers ore to conrute to the
factory daily fro.n their hov.es tho factor’ manace-
mort will havo to arrange for transportation to and

from tho work plane daily.

.035 Thin transportation buni noon o.ar be ver»

complicated esoecially with a factory which has

to bo onerated through 24 hours on n shift basis

by people who cone from several dlructions.

.04 Tho boot wayout In to house the workers at

the factory estate.

.05 Actually this idea or workers of one oatabli-

ihmert livin™ toother has other dvanta xort

.06 As they continue to live toother they ”“et to
know each other more and thin improves their work

relations resulting in creator efficiency at the 17-5



ousing contd



work place

.07 Social facilities and other extracurricular
active tier al30 hecone easy to organise and Vroop

alive.

.00 Now an concerns the actual housing facilities
to he provided 1 do not have to mention the well
known fact that today, provision of housing is a

very expensive undertaking.

.09 For In8t.nnco in Konya the Government, Pollti-
ciano and trade Unionists havo roads statements

criticizing the poor quality of houses provided to

workers by various Tfirms.

.10 Infact it is almost official that the Govern-
ment cannot aacept single bedroom family houses

anywhere.

.11 This, thoy say is what the colonialists used
to provide and the Wananchi should get better

treatment ton years after independence.
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Housing contd.



.1? I neraona.ily think thrt this la very oorroot
thinking and although the Government has done nomo
good work in providin®: houses hero and there and

laying down a sound housin®t oolicy there .aro 3till
many families living in ninglo bedroom houses. \

bettor pneo i1s otherwise iImportant.

.13 Research institutions H m the Housin®:
Renoaroh Unit ot the University of Nairobi should
be made aware of this Government doailre so that
tholr researchon oan be di.rooted to producin®* those
apace standarda at accent-able coatn. 7?00 much
theorizing is too exoensivo and our problem™ requ-

ire immediate solving not talking or writing.

.14 1 car. recall that several dlecusclone were
held over the Labor ,acconr.ioiation orobl.cn in the

now rearing completion sugar factory at Munias.

.15 mhc oorsn.any found it economically Innooeible
to nrovido tho required standards of hounon for

their vorkprs. 175






.36 The mootin®*, attended by lovornmont And the
sugar cornnany repronontntl von could not oon”™ out

with any clear cut recommendation.

.17 But at the time of writing thif- thesis there
are studies belny carried out on how to develoo

the Kumiao townshin.

.10 Since the factory aito in near the townnhie
ouch a rtcvoloorncat could Include bounce which the

workers could oce”™ny,

.10 It ic also important to note that a mmr
factory ontate of the Bison found in Konya contains

approximately 3000 neoplo.

,?70 Suoh a Icr"o number oC ooonlo will thorofore
require shonpiny facilities end other nodal

amenities.

.1 Thus this intention o™ developing Muni.is tew-
ohip could be quite a qood oxamnl o to any future

suyar factory developments.
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Honnir - coni™!



concerns the fiotunl houron thoso (aooordi
to observationr marts durtnr tottr In Sontombor)

are cato"mrisort J to four /groups:-

- Houses for Hana™ora
- Houses for Senior Staff
- Houses for Junior Staff

: Houses for Labourers.

.23 Chemilil Sugar Factory Estate layout givon an

indication of the above.

.24 Hoforriu®- to the lint "-lvon above the present
houses range from nurt huts for tho labourers to
Muthniga typo of bungalows for tho Mnna ;oru

(@nionllU. Sugar rfstato).

.25 The nidrtlo class houses in the ChemiHl survey
are typical to those found iIn some new estates in

the Eastlands.

.26 In Mumiao they had only managed to oonotruot

the Managerial houses .and a few for the middle ataf
177
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None fTor the labourers - us 1 pointed out earlier
there in stil!'l n dead look on the size of the
hou3oa and aloe who Ic to provide the money for

construction - the “rovemmont or the company.

.27 1 cannot avoid notin®" that though the comnanv
clairs it cannot afford to provide the many houses
for 1ts low “crade workora their senior 3tnf” hounoo

are too extravagant.

.28 Plus the very elaborate members clubs they
build for their fTifty or so senior staff and only

a football pitch for the rent.

-29 Anyway this thesis does not intend to -0 to
the ntara of svzroatino* the kind of hOUFI*n"? faeilii-
tios to be provided as sue*la stare could form a

thesis on 1tn mm.

.30 But I have nonetheless tried to aoint. out
complications In thin housin®® problem no th-"t the

promoters of any future factory should start
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Housing contd thinking about the housing nroblon earlior than

they ntart thinking about nlnnt layout.
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