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par
8. Liptay-lagner+

La viande Mtant une des principales sources de protéines, une attention spéoiale
doit Stre acoordde L sa produwction et L son traitement, c'est=d-dire A 1'élevage du

bétail, d'uwne part, ot A la censtrwction d'abatteirs et d'installations de treitement
de la "“.' d'antre part,

1/ Les vues ot opinions exprimdes dans le présent docwment sont oelles de 1'auteur

‘ot ne refliteny pas ndoessairement les vwes du Secrdtariat de 1'0NMUDI. Le présent

doowment est la treduction d'wn texte anglais qui n'a pas fait 1'objet d'une mise
an point rédactionnelle.

* Ingfnieur on nfcanique, oenseiller de 1'Intercoeperation Co. Ltd. for Trede
Premotion, BDulapest (Nengrie).
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Cette étu’o . 'uie usina .friciine Ce traitoment Jc le viance montre tu'il act
pogsible, on tenant comnte Ces conditions et ces naramdtres locaux, de netire en nlace
cen instzllations techniquenent s.tief.isantes nour les .ctivités nrévuen, Lo
solution ontimcle n'a pu dvicdemment #trc trouvéde ~ue rice A Cwaliven lérers comrronis,
nm-is ces oomdromis ne muisent ni cu bon fonctiomnenent et inotallations ni 41.
gw..1ité des >rocuits,

Les nrincizes fondamentaux cu traitement CGo 1l: vi'nce - cénaration antre les ones
propres et los zones polluées, strictes prdcautions I'hrzidne, etoe - ont 616 upnliqués
systématicuement an tenant oomnto Ces oconditicns et Ces hecoins locoux, Lo tachnologie
employée permot, non seulement ce fubriguer les nroluiis voulus, maic aussi d'utiliser
tous les cous-nrocuits.

On a choisi la degré de méoanisation en tenant comdte ces deux objectifs suivants :
oréation d'emploic pour la muin=C'oeuvre loczls et, en mame teans, formation ('ouvriers
cualifiés,

Lee bitimentc sont conformes cwu: rdzlements locoux et ils ont 616 oconstruite
2veo Ces m.tidres promidres l1oc lec et suivant les technicues locales, Une part
importanta dec truveux, représent.nt environ la moitié cec cofits totoux de conrtruction,
a 6t6 exéoutée por un entrenreneur locel, Cstte solution &tait avantageuse Hour da
multinles raisons,

2n déorivant cette réalisction, 1'étude démontre cue 1'ensemble Ces nrobldnes
posés par les conditions locales et les bssoins loceus neut &tre rénolu nar les moysns
locoux 2 ). satisfoction de tous les intéressés et sans efforts spéciaux, 8i les aoti-
vités ce plonification et les travaux de construction se ¢éroulent suivant un colenCrier
bisn ordomnd.
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TMTRODUCTIC

It im well known that althourh certain courtri-s are s:lfesufficicent
with respeot to their meat supply, the demand for meat and meat product 2
ig continuously increasing and meat snortepes con be ocbowrved in the
world economy. In tha d:voloping countri. s it is neoegsary to make efforte
not only to increase livestock production Mt -ls0 to ~stablish adecruate
slaughtering and processing capacities, so that megt. & hasic protein S0UTrce,
can reach consumers wi‘h the least posaible loss in the forms required and sn
that all hycienic requirements can be fulfilled during tlLe whole slaught ering-
Proocessing-traneporting process.

Since meat consumption ir of the same age as Lumanity iteelf, a groat deal
of experience and knovuledge has been colleated in ccnnexion with slaughtering
and prooessing livestook, Hotever, local oircumstances and dem:'.nds may not
be neglected: their fulfillment is esgential for the succesaful operation .7
a meat plant. The present paper is a case=3'udy of how local conditions anmd
parameters were fulfilled in the case of an African meat plant. It desoribes
th. site of the plant, its various units, the processing technology applied
and the oonstruction of the plant. Other questions, such us the training of
skilled workers and the composition ~f investment costs, are also discussed,

I. TIT REQUIREMPNT

The meat plant that is the subject of this cage~study was built near a
town of half a million inhabitants, where an old, non-mechaniged low-capacity
public abbatoir for private slaughterers was in cperaztion. Thepre was a need
for an up-to-iate plant working one shift, with the following capacities,
based on the quantity of livestock available:

Slaughtering (hourly)s 100 cattle

120 sheep

15 pigs
Pre-cooling: 25% of the daily production
Freesing: 4 - 5 tons every 24 Lours
Cold-atorace: 45 - 50 tons

By-productss complete utilimation




As ir clear from theso cperifieations, tne orieinal ourmoge of the plant
was primarily freshement -rd by-preducts processinss, There 18, Lowever, a
posBibility of €Xpansion, .tince ancther shift ccull be worked and an additional

processing un't | fer Stusage faking o canning) could be ouilt,

Yith the establiashment of the plant, .he t:chnicul =nd personnel nucleus

of an up=to-date meat ip FIEteT vne opanted

II. THE PROGT™T SITE AD THF PLANT UNITS

A. Selaction of tte Fite of the oreject

If the preblem of s3elacting: the site of 13 rroject such as the meat plant
described here could Le formulated metiematically, it would be called a multie
variable optimization proTramre, sirce several factops irfluence the total
investment cost . Jaturzily, tic =im 1s to actain the pgiven Largets at the

smallest possible cogi.

Siice the livestock rud meet products ned to he transported by truck,

the project was buil+ on N3 e’ the main ronls ‘o the tovn,

The project was Situaled near to tho town mainly to save the cost of
infrastructure investmeats for Wwatery elactricity and fowage disposal,
Water ic supplied from the muaicipal maing i.e, it wag not nccessary to lay
down an extra line. Siznificant gawvi- =g ape Assured this way, the total
demand being 1600 m3 of potablae water ot g presaure of 4 kg/cm2 during an
eight-hour shirt. Tieodricity o suppli.d “rca the 1l-kv lins adjacent to the
Plant. A transformer Btetion of 1000 kVA was built, the maximum electrical
power demand amounting to 4950 I, Soware is discharged, after the necessary
treatment, into the municipal Sewer,

There are also - number of other factors 12 b~ taken into e:oount in
8ite selaction, 82y tan peoveiling wind direction . Although th~ project
was not cxpected to cauce any sair polution, = certain smell could possibly
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be driven by the wind tovard~ tas 4+ . Thot mosaidility wig climinated by
the suitable choicc of the sitc,

Having the plamt nce: town i+ adey udvamtascous from the point of view
of labour availability -3 the cxistoren of lend forr lator expansion.

R, Pl&nt Y{aits

In planning the interconnexiny ~f tac urits within the plamt, the
rollowing aspoets werc talken irto account ¢

Soparation of "clc.n" and ™unclesn® zones aid r lated traffic
Movement of personncl
Straight, smooth flao., of matcriale

The plant layout is shour in figure I, ir whichtruck routes ' rough
the plant are markcd with dotted lires. Onc can sze low the plant ie divided
inte clean ard unclean zoncs aud how the truck routee are separated acocordingly.
The building for slaughtering nd processing cattlc and heep is the main unit
of the plant, and the conncoted livestock nens and servicc units are situated
around it,

The pig slaugh.er-house iy a seruwratc building for religious regions.
The pig-pen and thec extra oranging rooms and socia) facilitics for tho
personnel who work ir tiis slaugiterhovs» ave {1 the same building,

In the boiler=iousc ar: twn oil=fir.d boilers each producing 1 t/h of
stean. Two tanks, cach helding 5Cm3_, serve for th: terage of fucl oii. The
repair workshop, placed ir a veparetc building, is where the machincry is roe
paired and the livestook=~t ransport ing iruek: arc wished with high=pressure
water,

The bioyole ruck:., administration building, cuctsen, ohanging=rooms and
laboratory shore a crmmor reof. The changing-rooms arn divided into clean
and unclean zones with compuloory showers: arriving personrcl lecav. their
clothes in the uncloean zonc and have to pass undor ciowers te get to ths cloan

zone,; vherc they put on thuir working-clotres. The changing-rooms are oonnectod
directly to the main building.




A boogt rr=hicuac o Ut ot udy supply o0 oot o b A wt o ble pressure.
In additior, tir corarate LO=r ks held tntaepr for fire-fighting in case
the regular ot r surniv i ~ut off7

As nan 0o o@een, the mail Jlou or miteri laelivertoac ree ptong,
slaughtering, procomeirng, “hisping L. wierokK . ane 13 oo disturbed or

aresgel by tae eperatien of tio eorvice urit s,
II7 SLeUC TLRL.., PROCESSIN'S D COOLLG

The main targ~t ~f oroceesing oo ta utilice all thc byeproduocts. Only
eni=producte  luave ‘L plort, -ither meat oo procems:d Ty=products, Straight
slaughtering linea - re ct:0lihs!, %t the Lyeprodwst -rocessing departmente
adjacent te them, [ic byver o luct. = ta tie procesting departments directly
from the slaughtering 1iies (Ciesar I1). Quic, hyrienic, ezaily installed

preunsgts stransport Tacilitics are used,

ae Slougnt. ring of eattle and rheep:

anl pr’ocussiricr the meat a..d hr-rrocucts

After » rest in the nert, b arimals are driven through raceesaye directly
to the electrical stumdng wit. (Thue res: improves mea cuality)., Stunning is
folloved Ly etichking =pd cott ns wp »f the carcasscs., Tae blood is collected
ard pumped to thz {1¢dinhl. matoriale rendsrin- denarimat for blood=meal pro=
ductfor. Since cnly veterinaciumeinupectel liveatocl: may onter the plamt, a
scparate sanit vy claughtcreicvu ¢ is 1 provided, If a sick animal {: found
in te per, it is t.en to a spzelal room tmere 1t 3 zeparatoly, mioed and
delivered %0 the incirerator or tis inclible mat-rials rondering plant through

o tlou tani,

Two parallel cattle slavghturing lines uith a copacity of %0 clttle/h eaoh,
have been installsxd, That wet only meete the capcity -mocification but also
allows the possibility of ocking at parti ! capacity ard training workers at
the came time, (This latter cuz-tion uill be discuscod in detail in c.apter IV),
Having two lines 4m a cenmpronise, as the aspecilic cost of a slaughiter line of
larger capacity muy be louer. Hewever, the advistages of having undisturhed
traiging line corpensates ¢von the dicadvan ege that gutu from one of the
slaughicr lines crosces ovor the other line, Althrugh th  gute are transported




hygienles "1y 1. & closd =wrotem, "he proc-durc i: 15 ir accordance rith pre
soibed poactic: 4 the JSA, Excrpt for that, the projcet compli s vith all
the US mile (oeo., o Ll reieiynrk 10 provis o Tear the ~terilizatien of
toole)

Altieunss rportitlon o8 m o rroduets to e Uidieod States is 1ot the

main purpose of the “lewl i roduet. ouln cortzinl s Lo oaceortable thers,

anoall kinds of cortanminction wre escludad o slant oper.ti. .

Tar hrepeslawdierin, line 91 Llase straizh!, TLo advantase of these "strajght"

Liner i that the coaveror sy tesz ar> simpler Lecouse curver oro eliniuated,
forrr guide=vhecls are ured and louy wnergy ia 1esdad to u: them. In a’dition,
tue deportinenty the? ureco: s bvenroduct & e Leogitusted adiacornt to thi slaughter
lines =0 that . 3

mechanical faciliti. ..

J=rrouet s op direet to to denartimeats cithaout t. we. arf any

Crttle Leads arc ho.ed out, the me.t from iher ia told, and the rest is used
to make boneem:al, Sk rn Lowde are prepaced Dor hucan consumption b moving
iradible metorizl w® conding 5 to the rendering deputient, In the logetreatment
departmen’, kv of=0i” 1~ .recuccd ac =11, Theve ig -, departmeut adiacent » the

for trimming cottle hidoo “rew o dch they are disn tahed direct. ieenakiing line
are preparcd fron disratch i . s2parst. roos .l jacct to whe sicepenlaughtering
line,

Cattle guls go Ly chuto 4n the g8 procossing 1nll, The proces:ine of
sheep guts t. ke placo 14 the smme hall. ATior cleaning, the emsings aie not
usod for sausago-malzing ce is ucual claevhere, but 9 direet huma: oonswmption.
Aftor vetorinarisn inspeetin.., the edible offals are put into the offal cooling
room vhere, &ft.r appropriate packing, hey remedin reudy for dispetehs BEdible
fat is molted and stored in tonks until diapetch:.

The inediblc material rendcring depariment ie note=orthy. all th’ co:-
demnad matcrials from the sanit.ry sluughter room snd “Le cooler room. as woll
a8 blood (through a Lo =t:uak system), arriva in tuis departnent, The carcasses
arriving from the ccnler after veterinarian laspeotioi ~re crushed, All matcrials
are cooked and riackaged, meott-meal zad bloodenczl in bage, ineditle fat in tanks,

Since the maohinc linse have provision for vertieal feeding, therz is a part
in this specc that is 4.2 m lower thau the averase floor 1 vel. The madn
sTaughter=house {3 a one=floor huilding.




There ar  acpar to iorteorts fov melting boue fat a;d producing bonc=meal.
Thus, 211 inedible hy=nroduct: s b 4t Vieod fop idustrial and feoding pur=
Posce, thege latt o 3B the rewae of igedill  npotein aml providig a fced

Yaze [or develoin. live rtoce- creducticc,

:».'.-—.Pi“i - lr‘f#‘gl‘;t ‘31‘1!!‘

The floorepl r w) . savgement A Che claushtering line of the separate
Fig=slaughtoring Yuiliiiy: ar ~hoo in figure 171, The sl.ughtering procedure
is standord, There are farilitie~ far storing ¢t praceszed casings. The
+ tie daily production, Cold=atorage capaoity

.

capacity of the proceoler tc 0L

is 2-days? proi.stion
Mo Cooling

I e.tali.hing the o paciticrs of tho cool.rz +he dispatch of fresh seat
‘@t taker {uto acceunt. I icce dauco ith tie claughtorings technology used, the
pre=coolers, storage ceolers, frorer apd larere disp@tching room are equipped with
overderd rails,

although tic expanvic. af +he lant by the ¢eo.ablishment of an additional
meat-processing faetery (snmsa.f;-ﬂ-mt;ki'.)g ar canndng) {- vlanned, fo. the make of
the more gecuo rperition ol the preanst Tlant 1t -ould ve advantageous to have
larger cooler cunacitics Whte Tt ds tree tuat the inet.lment of coolers {g
relatively cxpenslve, but 1 the curs n” such o large project it ia false 00 nowy
to suve money at this -oi;t. Vaturall>- iy ell-organizcd and scheduled
deliveries and th - sufficic.t numd. . o7 edecu to efrigorator vans, auy kind
of prodlem can be avoided A careful study o' the hels ‘uerti n neods to de
rade,

IV. LAGOUR UPILIZATION

The staff of the rlant consists »f 200 persons, of -iom 20 are involved
in admindstration ~f ihe plant, That me.ns that the plam is w-11 ~ochanized,
vith medium autonatio 1" heavy physiecel work is eliminatad, It would not have
been a good idea t~ estallign a more highly aut-weted plant that employed feower
permons: the creation of smployment eppartuwidtics is also important in the do=
veloping countries. T relatively higher costs and the complicated repair of
highly automatcd facilities rould alse cause "robl.wus, and the mavings in labowr




i
b

would not counterbalance economically the relative cost increase. On the

other hand, the application ~f machines nr control amuipment instead of

peoprle obviouely has to be considered whar there is a question of product

quality, safety or reliability of operation. The frequancy of possible

failures and the lose resultin/ from then heve to he estimeted when deciding

on automatiorn. The fact thiat fewer handc contactines the meat means less con=
tamination in the final product cannot be ignored eitlar, ehoap labeur is not alweys
more advantageous than costly mechanical ecuiraent.

Therz is, perhaps, a sirilarity ctetween the opsration of a slaughter-house
ané meat-nrocescins plant and the oreration of a maciine assemdly 3ine, Mt
there is also an inportant differences a meat plant processes organic material,
which, because of the poraibility of the spontaneous occurrence of biochemical
processing, may be mors senci‘ive than = machine component. The Fythm of the
“disassembly” line ¢f the meet industry has to be controlled more cerefully.

Havinz a good supply of 3:1lled workers and foramen in a plant is an
obvicus nocessity andl that ia one of the reasors for the sxistence of two
slauchtering lines. Tha speed of one of tic linec nay be decreased in accordance
with the skill of the workers, the socond line provides the place and oppertu=
nity for training s:illed warknes,

The availability of silled workers is ths kay to success of many indus-
trial projects in developing countries. A base of skilled workers for de-
veloping a m at industry can be crea‘od whan the possibility for schooling
and treining has been consider:d in aiwvance. That doss net mean that there {8
no need for schools and thet totally unekilled persons w ould work near a
slaughter 1ine operating with full capacity. But it should be possible te
scocmmodate onesell flex bly to the needs, taking into account the éifferent
points of viewa, It is feasibls to give the task of providing treiniag and werk
supervision to the companies carrying out the comstruction, since these firwe
are vwell accuainted with the installed machines and equipment and are alee
euperienced with training. That was deme in the case of this meat plamt.

V. CONSTRUCTION O™ THE PLANT

In oomstructing the plant the aim vas to utilise as far as possidle lecal
possidilitias for saving ceats and time and alsc so that the structures duilt
amd incorperated in the plant would not be too umfemiliar to the local perescmmel.




The Luildins 3 are of tae single=floor typa (i ure IV). The load-carrying
metal structure and tiie roof arc on reinfercod concrete colums on $ and I m
centers. More space betwoen columns would nave made it cagier to arrange the
machinery Mt would slso hive increas. i the cross-sections and, comsequently,
‘he cost of the loadevarryi, 3truciw e, e pvoof is su.f=-supporting with
wide overhangs for shade. Tho walls are uade of sandorete blocks fatricated
on the site and the floor is sade of A concrete called "bernit". It is not
slippery and does not necd any under-insulation. The local conditions, es-
pecially the rather frequent occurrance of just-ctorms, had to be taken into
account., To profect against these, cwineing windows, which are in common use

in the ares, ard forcod-air ventilation were installed.

The local standards were followed. Thus, all the fittings for electricity,
water etc. were of local orisin, authorization for their use was obtained without
difficul gy end assembly 4id not and repair will not, cause any problems.

The reason for cheosinz such a building is that the rolated expenses are
lower in consetucnce of 4. folloviny pointss

(a) There is no need for load-carryins ceilingn, the insulation of which
tould easily te dama;ed;

(b) & later erpansior of the tuilding can be carricd out without difficulties;
(¢) Materiw] transport can bo solved oasily and guickly with available techni-
cal mea.s; no stairs and lifts, which are costly and create bottlenecks, are
needed; and the conncxions betwoen the proceses can be easily controlled;

(d) The structure is 8imple ani ean 1. built quickly.

As was alroagy lientioned, the plant complios with the strictest hygienic
prescriptions; yescele and Appliance in coniact with the neat and other edible

material are mede of non-corrosive stecl, an 22°C water-system is installed eto. |
S8atisfying tho strictest hygionical demands is not an od 11 itself. One should
Also think of exporting, which could be tconomically advantageous. The modifice~
tion of an already existing plant to meet specifications purposes would be very
costly, perhaps impossible. daturally, the creation of export possibilities is
not the main argument in this ca3e, but the protection of the health of the
poople who will be ccasuring the meat and ment products from this plant,
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VI. CO8™ 3RMADOWN

The investment for the rlant took rlace cn a turnekey basis. This current
popular solution offers muy wivantag .3, Tho most iaportant is ~iven pcrhaps
from the inveetor's point of viw. ... investor has only on. nartner, namely
th~ main coniractor, who ic responsitle for th: .~end cuality and scheduled
completion of =all tasks fixed irn the contract s. that the plant chould meet
desifm specificatiors, yield the required outnut. The main contractor has to
crganise and manage the proiect and onsmase local aubcontractors if necegsary.

Taking the cont af the wiole turn-key projsct ns 17075, the breakdewn of
the total im as followss
Construction (i.e., the buildings thenselves,

including lightine, water, clectri-
city, ventilation and air condiiioning

systems) 454
Planning and desimm 5%
Installation of machin.c and equipment 10-154
Machines and equipment 35=40%

In the present case the coastruction awd the najor sart of the installation

~together accounting for about 5% of tuc total cout = war done by 2 local cone-

tractor.

In addition to ¢njoyins th- advantge of n turn-key project, the investor
may pay either partly with lecel murroncy or o ly with forcien currenocy, in
which caso a part of the cor.tal floo . ok fo “i. coun ry. In that way the
amount of foreign currency reouired i.. reduced and local labour is employod.
The advantages for the foreian mrin contractor are 130 ouvious} the locnl
ocontractor provides the latour force and the mejor part of the raw material,
thus saving transportation and storac: costs. Hle 15 also well acquainted with
local conditionn and can promote the work of the main contractor,

Reference wns made in the precedins chupter to thc adaptation of the
solution on thic project tc the local condit:ons. These solutions were aade poesibl e
bocause of the fruitful Co=operiticn established with the local experts.




VII. CONCLUSIONS

It is obvious that the capacity for slaughtering and processing has to Yo
established in arallel with the devel pment of livestoc!: productien in the
developing countries,

Although a detailed presentation of thg tcechnological solutiens, and
theoretical expianatione hns not been given for want of space, it is quite clear
that the questions conceming local ciroumstances and needs of this Afrioam
plant were complex. Bewever, all of the problems were solved by the hareen:ous
activity of the co=operating partners to the satiafaction of everyone smnocerned.
The compromisos applicd will not result in any disadvantage.

The ostablishment of a new meat plant in Afrioa requires no special offerte
if the well-imowm logical steps arc followed during Plaaning and omstruetion .
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Figuve 1V. Bleverien of masn uildang
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