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1.0 INTRODUCTION

Targenie has policies orn industrializatior erd developmert of irdipfenors
ceratilities to design, develop ard marmfecture pecrirer: ard equipmert
irelvdirg those for the food processin; and preservetion sector. Such
policies give emphasis smorg others or the estetlisihment of industries
Produeing consumer goods and services required by the mejority of the
population; industries to process agricultural commodities for erports to
increase the country's foreign exchanse earnine potential; hardicrefts and
soell industries using simple technolosies; nationml resource-based industries
and industries producing engineering roods within the national ecoromic and

technologicel competence,

The paper outlines efforts being made in Tensenia to promote the desigmn,
development and menufacture of food processing srd preservins equipment,

It slso discusses existing technological. end economicel constraints feced
by institutions ensaged in the desirm, developnent snd ma-ufacture of food
Frocessins and preserving equipment., TFinelly propoesls and recommendatiors
for the promotion of design, development and menufacture of relsted esjuip-

rment are given,

2.0 DEMAND OF SIMPLE FOOD PROCESSING AND PRESERVING EQUIPMENT

ationpl ecoromies of most pAfrican countries depend on agricultirai output,
and most of the population is engmged in this sector. lHowever, only a few
big farms have adequate imported equipment for crop harvesting, handling,

and food processing, and even these are imported using the meagre available

forelgn exchange.

It is of utmost importsnce, therefore, thet African comntries look for means
and ways of developing and promoting the design, development snd manufacture
of food processing and preserving equipment, It ceannot be over—-emphasiged
that the demand is huge hecause ilie majority of the population, which dwells
ir the rurnl sress need these equipments to meet food requirements of the

ever-groving numher of the employed labour force,
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3,0 INSTITUTIONAL SUPPORT SERVICES FOR DESIGN AND
DEVELOPMENT OF MACHINERY AND EQUIPMENT

in order to implement povernment policies on the industrislization and
development capahilities to design and develop maehinery' ‘and equipment a
tecinical institutional infrestructure has to te developed. The develorment
of such infrastructure is not easy, however, because it requires substential
forelgn funding. Some achievement, albeit small, hes been made over the lest

decade,

mo sustain economic growth Tanzanis needs to heve its own engineers, techniciansg
arnd craftsmen because these form the required technical menpower to spearheaa
industirial development. Efforts to trein technicsl personnel both in local

and overseas instituiions are still continuing,

In the estabtlishment of technical institutionsl infrastructure, the noverrment
has established smong others, the Tanzania Engineering and tfanufacturing
Design Orgenization (TENNO) whose major objectives are to design and to
rromote the designing snd adaptation of mechinerv for manufacture in Tanzenia;
to provide %jechnical support services to industry and entrepreneurs in product

desisn and meanufacture.

3.1 Design and Product Development in Tencenia

Designing is an intellectual attempt to meet demands in the best possible
wvayr by applying scientific knoviled:;;e to the solution of technicel problems
and to optimise that solution witr, nvailable material, technolosicsl and
economical constreaints. The desirsnera'! ideas, knoviliedse and ahilities have
a fundamenteal etfect on the nature of manufectured prodicts, their customer
arreal snd their overall profitability. I'achine desi,n is a new venture in

7anzania, and TFMO is giving due emphasis on the treining of its desirmers,

Tvo types of projects are undertsken at TR0, i.e. those which are in-rouse

#nd those that result from cuatomer enquiries,
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All in-house projects are government funded and TEMDO conducts preliminary
feasibility studies to determine viability of such prcjects. The final goal
is that any product development should be focused on meeting the needs of
the majority of the population and in this context emphasis has been directed

to agricultural and food processing machinery and equipment.

cther desisn projects are undertaken for industry, entrepreneurs and
irdividuals. 7TEMDQ meviets its desism services throush industrial visiis

and edvertisements in local pepera, AN engineer or e project teem is nonanll:-
essigned a design project and in addition to the informetion given by e
customer, & preliminary study is normall; conducted to determine design
requirenents and specifications., Fees 2re charged for design =nd

nanufecturing services provided,

At present TEMDC is still developiny her phyeicel facilities end protot;re
development is underteken by use of focilities sveiletle in the metel worizing
industry through sub~contracting., In most cases TETO engineers supervise
rroduct manufacturing to ensure that parts and components ere made to
specifications. This method has also assisted in training technicisns end
ortisans of these industries especially in blue print reeding and ccononical

pearts manufacturing methods,

302 Design Constraints

At the beginning of a new project the designer must imow exactly what kind of
nev project/product he is expected to design, what it mey cost, vhat
production facilities will be available to make it and how much time he can
spend, lowever, experience has shovn that in the design process the desipgner
confronts a wide range of problens and in order to increase the prohability
of success in executing the project the designer must be equiped with possirle
alternatives to achieve the same goals. Just to mention a few, such range

of protlems include;-

- Lacl'c of comprehensive costing references to enshle the designer
estimate his project cost, and these include cost of manufacturing
processes, cost of materials to be used, availability of standerd

parts and their cost.
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4,1

4,1.1

-~ Lack of camprehensive manufactiuring fucilities references,

The designer might not know the ringe of available menufa-
cturing facilities in his owu countiry, thus limiting

design decisions,

PRESENT STATUS OF FOOD PROCESSING AND PRESERVING EQUIPMEXNT
DEVELOPED IN TANZANIA

In the five year perind 1984/85 -~ 1986/89 1il.DO has selected a
few simple post harvest food processin; machines for design and
prauiotion of local mamfacture, Caupleted designs include those
of thresher , maize sheller, grain clenner, oil expeller,
sugarcane crusher, batch drier, seed dresser and animal feed
mill and mixer, Refer Appendix I (fig 1-9).

Threshers
TR.DO has adapted two types threshers which can thresh paddy,

sorghuu, wheat, beans etc,

— The first one — a sin~le operation thresher is made mainly
of woods A similar design is cormionly used by peasants in
Chima, India and other countries in South Asia, 1t is hand
operated and incorporates a drive of bicycle chain and
sprockets, The device is light weight and portable. TR.IDO
nade 6)o. such threshers for dcuonstration and popularization
in pajor rice growing areas,
The threshers were tested durin;; the 1986 harvest season and
the response was gnerally good. Arr:ngenients are being nade
to interest an entrepreneur who cun ro into batch production

of these threshers,

-~ The other type, a double operntion thresher is bigger and
mainly fabricated from angle irons, flats and steel sheets,
The drive is again of bicycle chnin and sprockets,

This type of thresher has shown ver; good resulis in the
threshing of paddy, wheat, sorpum ond beans. THIDO entered
ints a mamufacturing technology tramfer arrangements with
Lgulani Natioual Service Camp to trin hic technicians to
manufacture these threshers using; THIO blue prints,




4.1.2

4.1.3

4.1.4

iwaize Shellers

The snelling cauponents are mnade of cast iron while the rest of
the pachine is fabricated frau steel shefts, angles, flats and
sheets, It can be operated manuclly or by connecting a flat

belt drive te the auxiliary F.7T.0. :ulley of g . tractor,

Ilusked cobs are hand fed frau a hopper into two feed ways with an
adjustable mechanism for handling large or small cobs,

A rotating serrated disc and two leve}l shaped rollers rotating in
the opposite direction provide the shelling action.

A reciprocating motion, actuated by the use of a crank mechanism
proviaes the sieving action necessary for cleaning, grading and
cuiding the grain through the sieves to the grain collecting ends,

TRIDO is currently manufacturing such mochines jointly with the
Small Industries Develoment Orgonization (3IDO) Caumon Facility
vorkshop, Arusha and the Natioml Cngineering Campany, Dar es
Salaap. Tests have been conducted and improvemecnts made after

field test reports were received,

Grain Cleaners (vinnowers)

T:3.D0 has also adapted a grain cleaner froi the Internztional
Nice Kesearch Institute (IARI) of Milipines, It is a metal
fabricated machine where cleaning is effected by an air current
produced by & blower incorporated in the niachine, Different types
of cerevals can be handled on this machine by changing the sieve
size, Tests conducted have shown good results with paddy, beans,
maize and sorghuu, These machines are also being mamufactured

by the ligzal National Service Joup in Dnr es Salasu after

TillDO engineers trained their technicicons and artisans in mamufa-

cturing the winnowers,

0il Ixpellers
The oil expeller is powered by an elcctric motor and is of the

screw type, Vhen the machine is running, oil bearing seeds are
fed into the hopper and the gseeds are tmnsported to the
crushing chamber by means of a screw with tapering core shaft,




Seeds are crushed inside the chniber znd oil is entracted and
drips through the spacers onto 2 try and fimlly into a container,
bry cake caues out at the conical end of the screw,

A sedimentation process is used to refine the oil wherely large
prrticles are left to settle at the bottan of the container and
clexr oil is pourad out into another cont’xiner'.' The clear oil

is then pasterised before it is ecoyked in bottles ready for use,
Two such machines have been gnufnctured and supplied to clients
and are now being used camercially., Iowever other enterpreneurs
are interested in a bigger capncity expeller and arrangements are

being made to design an expeller of a larger output.
The major parts of the machine are made of cast iron while the
screw and the spacers which foms the crushing chamber are made

of niediuu carbon steel,

4,1,5 Swar cane Crusher

Sugarcane, a perenial crop is grown both on large plantations and
stiall holdings. The fommer are mainly in the neighbourneod of
sugar factories, The latter are ccattered around these
plantations or in other parts of Tanz2ndia for utilization of the
sugarcane to produce brown sugnr,

fnother utilization is the malin; of sugarcane juice a favourite
drink in major coastal towns wherc the climate is hot,

The sugarcane crusher developed by 1:ii.D0, which is powered by
an clectric motor is suitable for both applications although
for brown sugar production a biger copncity crusher is preferred,
The crusher is of fabricated construction with electroplated
cast iron crushing rollers, Five sugoreane crushers are now

wnder production for sale,




4.1.6

4.1.7

4.1.7

4.2

itch Drier

The batch drier designed and manuinctured by 71D was basically
neant to dry fish but it can be uced to diy nn: other agricultuml
crop with minimal modifications,

The drier is electric heated with o themost:t temperature control,
Racks are mounted on wheeled frunies wiiich car conveniently be

pushed in and out of the drier during locding and offloading,

The seed dresser is used for the appliccotion of insectisides to
cereals before storage, Seeds and the insectiside (usually in
powrder form) are dropped at the top and in the ceatre cone, the
seeds are dispersed to the sides thms cousing a mixing operation
between the seeds and the insectiside,

The seed dresser is wholly niade of fabricoted construction with
the main body made out of steel sheets, The dresser is galvanized

to protect it fram rust.

Animal Feed Liill and liixer

This design was developed as in-nouse project after a feasibility
study conducted by THiDO showed that it is a viable project as

the mixers are currently in demind ecpecially for the prepzration
of pouirtry feed, It is of fabriccted construction and is powered
by an erectric motor which drives tihe cuger,

The auger continuously 1ifts the feed and drops it at the top onto
the nopper for the next mixing turn., The additives are poured onto
the mixer through an inlet at the top, while the main feed is
pnewiatically transported fram a riill to the mixer,

Upon its caupletion, the mixer protoiype was tested and inpiediately
purchased after the tests showed very sood results,

A manufacturer has already entered into an Agreement with TIMDO to
manufacture the mixers for sale,

Food processing and preservation equipmient developed by otnher

caupanies are showvn on Appendix II,




5.0

CONSTRAINTS IN THE DISSEMINATION AND PROMUTION Of MANUFACTURL

OF DEVELGPED EQUIPMENT

Saue of the machines developed by T:.IX have been tested in the
regions, exhibited at the Inr es 3al-on Intermatiomal Trade Fair,
and in some cases demonstrated at sclected villoges especially

writhin Arusha Region,

The many advantages of using these nitchines have made people realise
the need %o use such machines because in riost cases they replace
the traditional methods which are highly labour intensive and time

consuming,

In saue cases, saue modifications h:ve been suggested to take into
account prevailing social factors in those areas especially in
operating the machines, TIMDO has resrended by taking into consi-
deration such factors, Generally, up to novw only a small proportion
of the would be end-users have witnessed the testing of these
nachines because the e have been rcny problems in disseminating
infomation on machines developed,

.
TRiDO has tried to invite potentinl ricimufacturers to undertake
bateh level production of successfully tested designs, tut the
response has not been good because nany mrnufacturers have fears
on merketing protlems., The market demand of these new mechines is
not exactly known, Others say ther canrot venture into new products
as even the 1ittle raw materisls they heve 18 not sdejuate for
menufecture of their traditionsl products, Tow income of pessents,
hence their insrility to ecquire erd use newly proven technologies
is another constraint, 1In most cases the purchasing power of the

pessant governs his acceptability of the technology being introduced.

Also the supply of the necessary raw materisls (steel and standard
parts) for menufacturing developred machines is irsdequate hecause of
1ack or adequate foreisn excharnge to import them, »3 a result would

be manufacturers are Treluctant to venture into new products.
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6,2

6.3

6.4

6.5

6.6

CONCLUSION AXD RECOMMENDATIONS

£s outlired in this paper there ere several desirns developed ir
“enzanie bty TTDO and other institutions end irdustries, however,
rronotion of their manufactire and use has rot bLeen sdequate.

Tt is therefore recomnended tiat:

“fforts te made to strensthe: and further develop the exchance of
technical krow-how between 'mtionsl Design Centres on available

designs to begin with, in the Fast and South African suh-recion.

Designs must be low cost and must be btssed on availatle raw

materials, manufacturine facilities, skills, ete.

Trairins of designers is expensive and in manv cases involves
training overseas., UrIb0 ie especially cslied upor to further
assist in the training of specialised perx-nnel so as to eccelerste

the process of ‘ndustrislization of developing countries.

Fxchange of design personnel hetween countries in the sub-

region,

Strengthening of TEDO alread; en existing nationel engineering
design centre in the sub-region through provision of physical

manufanturing fecilities.

Free exchange of drawings/desicns for food processing equipment in
the sub-region. oOne centre to he focel point for exchanre of

informstion in the sub-region.
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S/N EQUIPMENT MANUFACTURER REMARKS
1. Groundnut Themi Farm Implements, Designs were developed by
decorticators ARUSHA the Institute of Production

Innovation,University of
Dar es—Sallam

2. Sur.f lower
decorticators

3. Manual oil mills

4. Grain hammer Various workshops Designs adapted from
mills and metal industries imported makes

5. Dehullers

6. Sorghum CAMARTEC Designs developed by
polishers CAMARTEC

7. Manual oil
presses

8. Sunflower Institute of Developed their own designs.
decorticators Production Manufacture is on a

Innovation (IPI) batch-level only.

9. Animal feed

mixers

10. Hammer mills
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SINGLE OPERATION MANUAL THRESHER
FIG 1

HOPPLR
R_

N

TECHNICAL SPECIFICATIONS

Weight S50kg

Heigirt 100cm

Width 66cm

Length 76cm

Manual speed Up to 300rpm

Output Up to 1000kg of dry paddy per day

Operaticn Two people required
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DOUBLE OPERATION MANUAL THRESHER

FIG 2
CHAIN DRIVE
Hopper
Straw Outlet
Grain Outlet — ] |
!
TECHNICAL SPECIFICATIONS
Welght 130 Kg
Height 135cm
width 60cm
Length 179cm
Threshing Speed Up to1000rpm
Output Up to 1500Ke of the dry paddy per day

Operation Two people required




- 13 - FIG 3

FEED TRAY(PA KUWEKEA MAHINDI)

t -\ HAND DRIVE (KUENDESHEA KWA MKONOI
“

BELT DRIVE
KUENDESHE A KWA
TREKTA)

SIEEVE (CHEKECHE)
—

GRAINS OUTLET (PA KUTOLEA MAHNDI

MAIZE SHELLER

TECHNICAL DATA

SPEED : Mcnucl 180 - 250 RPM-CARPACITY-S00kghr
Powered 320- 230 RPM-CARPACITY-750kghr
WEIGHT : 160KG
HEIGHT : 1100mm
LENGTH: 2140mm
WIDTH: 870mm
FLAT BELT PULLEY. DIAMETER: 390mm
WIDTH- 90mm
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PORTABLE GRAIN CLEANER g 4

Features
HIGH CAPACITY oo e Up 10 ONE tON Of paddy per hour
LOW HORSEPOWER REQUIREMENT ........c.....cceevevveeee... 05 hp electric motor
LOW LABOR REQUIREMENT ....................... One to two men to feed ond bag grain
EASE OF OPERATION .....ocoovovevvervveen... Minimum adjustments reduce operation
and maintenance problems
MULTICROP CAPABILITY ... WO SCreens with nterchangeable top screen
SIMPLE DESIGN ..o Single shaft, holizontal oscillating dscfre«en
HIGHLY MOBLE ............cccoeeeeeeeieeees e €GN be carried by twcgl'rr‘nenOn
TYPES OF SEEDS: (With screen changes) . ......... Maize, Sorghum, Millet, Beans Wheat

ond many other types of cereals
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SCREW TYPE OIL EXPELLER

SPECIFICATIONS

1. DRIVE: Electric Motor
2.2Kw, SOHz, 220/380V, 3Ph
960rpm

2.CAPACITY

In put 40-50Kg/hr

Sunfiower Seeds
35-40 Other Seeds

Out put 8-10 Lt/hr
of oil

3DIMENSIONS

Length 1060mm
Width 720 mm
Heigth 74Smm

4 .WEIGHT 200 KG

FIG 5

Stater
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SUGAR CANE TRUSHER FIG6

ROLLER

GEAR COVER X

MOTOR

TECHNICAL SPECIFICATIONS

Weight ..o 290KQ
Height .........ooooevceno ... 1280mm

Width oo . 2 3460MM
Length.......cccoeenne . 580mMM

Output...........................20Litres/Per hour
Operation 2 People

ADJUSTNG HANDLE

TRAY




EXHAUST FLAP
-

MO TOR

FISH DRIER
TECHNICAL DATA
POWER o~ 31p/22 Kw electnc motor 1500 rpm: & electnc heaterd IKw.
WEIGHT . .__350Kg.
LENGTH o _ __ _ _____ M
WOTH_ e ™
HEIGHT___ e —m
CAPACITY. . ___ _ — 250 Kg/Loac.
CONSTRUCTION — . o e e — Wood.
FAN - e — Amal type with 8 blodes S00mm Diameter
BLOWER SPEED 2200 revimin.
TROLLEYS - 2Nos. steel construction mounted on wheeis, #ith shdng rode

for 4C trays.

DRYING RATE 6%per howr overage.

OPERATING TEMPERATURE . ____.__¢3°C ar temperoture.
TEMPERATURE CONTROL - Thenmostat and chimney figp settng

FEATURES

DESIGN SIMPLICITY o _Orymg bn s of wooden consinction. electric heaters and biower
essembly uses locally ovaiable moterals, parts and siandod Aww

COMPACTIBILITY/PORTABILITY. ____ ——Bolted b consiruction glows for easy assembly and disausem.
bly. occupees about 3.55q m of fior oreo

LOW POWER REQUIREMENT _ __.____ 2.2Kw electnc motor

EASY 70 OPERATE __________ —Mwimum adpustment reduces operctioncl and rmomtenance
prodiems.

FAST DRYING RATE _ o oo About 8% morsture reduction per hour. for Mgher rate i 1o

reconwnended 10 prepare all fih to mcrease dryng areo




SEED DRESSER

FIG 8

/@@
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/g CONE SUPPORTS
12[CENTRE CONE SUPPORT

BOTTOM CONE SUPPORTS

HOPPERED OUTLET TO CASNG

LIP_TO BOTTOM CONE

BAFFLE PLATE

TOP HOPPER

HOOK

o98

¢

5

SOCKET

BOTTOM CONE

CENTRE CONE

TOP ~ONE

CASING

DESCRIPTION

SECTION A-A




ANIMAL FEED __ s BELT COVER
MIXER - BELT PULLEY

~

e T [ FIG9 -uw-
PN . TANK
| N \€ :
RS
O <7
' /
MOTOR -

MOTOR
ADJUSTING SCREW

DISCHARGE CHUTE

N
wo
B
W
\
- ———
——

\ /
STAND /

TECHNICAL DATA

SPEED : 280 RPM  CAPACITY 1 ton Per/hr
) HEIGHT. 3200 mm

DIAMETER 1300mm
V- BELT PULLEY - DIAMETER 500






