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MANUAL FOR lHE CONSTRUCIIUI~ AND OPER(l"IION OF 11 

NA1URAL CASSAVA DkYING PLAN1 

l. IN1RODUC1IU~ 

C~5S~V~ 1& ünE o i the most tradiLiorlcd c.:rops Di 'lh e tro~ic:...¿d regi or;s 

(j-;: L¿,t in (4nHzor' i c.: ¿I ~ anu its t-s!·-· L,du~t 1. o n 1:' p ~ - i 10 i:U'" i 1 /' fur" ¡Iumar; 

ce! l,:-,umpt i o r l. [:aSS2,V2, i 5 V E' r)' p c p ul ,;; 1' ¿~ (fIOllg 1 UW-l r,c o tnc: fc;;\r n¡(=r =.- si ¡ILL 

i \.... car, bf:-' grOvJrl at 1 U~'J cost and in adLllt:ion 1 ".:; resistant. Lo (l íoLly !l t~ 

g~DII.'S ~'¿,slly on pUDro soil~;" and C3n bl: hi:tr' Vf:::stE'd U1el'- i:\ 10fl9 pt:::riod u"Í 

l:t (T .'==- • 

h'.:... S L l¡r(l!ourl ~·J .i.th n,os t !-JL't- i s l lc:L: l E~ ct ~~~ 1 c.:ul "lur- ¿d ¡.JI" Dduc 'l s, i t 'L" ldrg ~ 

... ··o lufrles lrt c.as=..av¿;, pr"oduced dur :i.l¡g tl"l l,;: i1.::.;rVE'stirly pL'r iod sa\..ur a"tL-: t.l\E 

J f:" (I lc;tnd il' tht;: I'lar kE.' L fOt fr ~ ":' !l LIULs, t f:'! .> Lt)'l .. ng il¡ prici:... l"edUL t.i clr¡ ~. 

a riO ~~r ' iüu~ rnar-keting ~ r' ub2 e m-;;. lLJ p~odl\l. ... er 'i. ~ l' IIE' si 'i:ua:" i J!l is 

2-99~·¿'.vc:;tE::d Ly 'l I lE:' high per' i ::;; hCtL:' i l i ty u'; lhe t a~l s w\licll d::~d. er i Ut- i:tti:: 

c. p.idl )' <,;. . f 'l . :~ har" vt.=-sL . H -=',01 u t ~ t:JI ¡ tLJ t. , .E' =,e p t oLlLOIs-· CO~I=-.S't·=--, .1.11 ~IJ . 

.... : :'-':'11':1 UIL' r OGl.S tCI ub t c; i : ¡ ... . p~ Do:..: L: L L t! :~ l c all Le ~, t. ur- ed uur'ing lOd~ 

pL' r iL.SS UT Lin,s' vú l.huuL L1eLer ior'=\L.1.or'¡ j..J ' ubleil :s ¿{!le thai.. L a n b~ U '5E.-C il' , 

i h t·, ¡Jtt::p2.r ... l'li c.J n (:f b~lan:"",(;'d a:¡lflldl fe r-2' o .. T i'lis mc.\I ~ ¡';e L 5t,O~'JS 2. l:::I :'"" ü~,Ji rlg 

LE'.,,¿tl'lcJ f :. ! !'" di".." L2.SSi:~\.'a -Lo b c:" ;J SL:'d c~ .... .-;\ ::.uuLl i tutoE:: fer" sen ghu,':¡ anL 

Dt! let'" LL'¡- E.: ..... d s. ~·Jhose 1 evel~, ::>f lo~ ~l pr 'oUucti on do r¡ut n.L€."_ i.h r2 

r' E;'q u ir- e:.'tTlf:ll't.S :.Jf lhe- +c~E'd ind;',E"tr í.t::::.. 

C.-;::: Si-t ·/C;'1 dr y i 1'19 i s d si Ol .. :d E.' PI tJccs' :, ;"tlc.\t CCll; bE:: donL' 0, 1.:'IE' -l' c,r 11lt!::¡-S 

thE·rn5E::.l\"E!s~ c:1l1ol':ing tl· ... efO to u se t he... ld[ " j and l ¿,·d..Ju ~" IIIOrE:' <=,-f+ic.iE.'ntly, 



¿¡ r, d offerlng lh., oppor' tLtni t Y lo promote. lhe: forméAtion an" 

cor,sol i de,ti 011 of dssocia"liv E::' eH e DDpet- at i ve eProdL.IC 'l i CJn , prOLesslng, 

cl.lld crear 1: et i ng gr- uup s ~ ur, 

c~:., ~a \!a ~r OductlD1', will l' lelp C t ' E'at~: c:trl alt.et nate mat ' kt:'t t.!lrough 

f c'.r j¡:t2: t- S c~~n COIIHIIl::rCIal i;;:l:: ífhpor-tar ,t vúl un ,e';;. Lf Lh '2ir ¿ ... n(\ucd pI' OC:UCllO:-, 

Sut p I us,=:s . 

I 1 . CU NSTRUCT I UI, OF THE F'U¡NT 

Thi=.. sectior, délail ':.! ttH:.' ff :ai n aspect~. lo LE' L:onsidert2'd ir, cürI5t.rL:clirt~, 

th:.: ¡lIi ti i IllUf I infrdstr'uc Lu~e (Ji 5')O-;T¡:-.! dl'·' ) ,l :.J, nr;; f 1 Qur ~,l an l ",ith 

Ldpacity tu pr-uduc.r:.' ¿,pp:'o:: im¿¡tE. l y 6 tcms 

ch.:.tr · ~;c.tt::l ' Islics ÚT t ll€.' 

I : ,+r ast :-uc ... ul' E: 

1.1 Dt Yl"9 ; leo. 

a t t :'d 

e;:{ ¡:::..J5E:d to so : ar r' ad l. a ti l Wl .. 

p-ossibl E tú m'=I;:l(L; ~;;::l:.> tl.e t"'E'sou .. - t. es 

C"quiurrJE'nt, impll~ rrJ\?nt.s, 2l. ¡ ,d lOuls 

-71 (..HJ I ' , 

F(,jll o ~'~ .. r,~ l~. d LiE.:.'scr~p tiol l 

0 +' t ht ",~_E...' t..' 1 erIlL'rd. s af¡d HllrJE';: 

Ch IpS 

U-.Eo' 

Crl' 

a=. 

t- , 
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rE'si stdr,t, smooth sur f aCE' thi::d. ,Ji 11 nol CF c\ck i'=i flE-Lessay-y in oc dlO'c 

that the r¿d~E's Lall E:asil)' ~,pl"E'ad, tur·rl., alltJ galher' tllL' Cdssa'~d c.hips~ 

Or oani zati 01'1 

specific 

a(nO!\~, 

thE' fi::.r-mE'r s. ~~iih E';;pl:..:~ iEiICE: car! ~E.'nt:"rdlly bE' fl.Jund In Lhf' 

ar-e¿. and he can direc..l the wor" 1,' tE'arn, :i.f pc·ssib:it:: including rtlelllbers c.f 

thc:' fa;r'(IILTS' ¿¡ssuLidtiorl ~ 

ill s t:-'L'c..t or's arld 

• 
LLJ~c~t.i L!J I 

thl: 

TIIE' plctC~ tu builc.i 

Ir, other dreas, it i5 f-Jo,;;-,siGle 'lo ollild t :-IE 

hElp Dt cer tain ~.tatE::: i¡'Lstitutions ~J!-IOSE 

CurtH'- lo ~I;d C:.Jf , ~..: Lt uc t 

lilE.: (j¡. )'lny c;(E'c-~ r1JU S ~ b~' ccff.:.,'fullv SI:-: 1 ~LtE:L,~ 

ECjUl cii ~,L¿:.t: t 1 OL 2t i ufl vJi lh thL· .::,t'""E:.:·,:;",S supply:J.n!:::I t ~,E' r aL 

uf t ~¡ e 
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sinee il is advisable lhat the drying floor tldve sorne inclirl~t~on 1.0 

allow rain w~ter tG drain. 

C¿, ¡"E=" no t tü 9lJ "/E:TY d C!ep :.il¡cE.: 'lhlS vJDulLl lrnpJ y ac.icJitiondl fillLng ar;c. 

lrJ .:.Juld inCr"E::aSE' c.ost.s considE:'r¿~bl'r'~ 

Le'_'el ling cOIJsist ~ b¿ls iCctlly in 

r..:t'""omo: .tOI'"" i es which vJOJ.IL fiJdkE 

ct:.Tl¡sLr lIL ti 011 ;.:.f thf::: f 1 DC( dJf fic.u lt, this is ac ¡ Ji E'ved tliE: 

=.ec.:I.s. 'lo m¿",iori:'::'2 corllpa~tnes ,:;, 1 and; 

t~ ,í s it 

pEriclds, a layer" üf 5011 mLlst 

bE: -;- 0 1' E' It i s. c;tc.J·.'J s. . .::.~ülE: to 

¿It E';;:.. to ser ',(1:;. c:'\s> SUppüf" t fú\'"" th¡¿ dr" } i ng f loo;" . 

wi ue c~nd :':1,) to i~ ()-Lm dee~ clit.c l; i ~ 

COl lstr- L!.t.:....l th t? +oot.ing b,' c¿\s til)g c:.c..dlc.r ete or by usj n <;1 c..oncr ele blocl.-: ... 



rloor ca5tin9.. 

TI 11:,: ch¿,r act&'f i stil.S Dí th c -:-lliJ dclt.-:r"' rnil)E" thc dosificb.iiüll uf l.hE: 

cunCT ete or- plain concrete. eDre rnust bE' tal :en Sdf!d lS 

Lli..,:c;ll, t!,i~:; J,~, yt2Qet¿; Li'.'e nldt:...:'I""' ic!l Uf t.he 

Diffetenl pro~ortjons are lIsetl in thE' prepcwation 0+ c..:CflCt ' E::tE-, 

but the dOSIS generally r~ ecomrner~de(i i 5 1 pa: ' t cem~'nt, 3 p2r-ts 

Concr-ete is used fcr foo t. ings, col:....tnlr;s, bc,Ctrns, and floot s . 1hL 

bL' t:.' :=."laldlsheJ is sl: l ce t. 

fo, 

Ti,t, I L. 1 shu\.~JS LL·nsLr-ucllll\.:l une L ~tbi i.. 
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T ",b 1 E< l. ""¡ater' lells dnd cW/OLUlts requir-ed for- thE' c.onstr-uclion t;f one 

square meter" u-f concrete, according to dOSl ficat iorl 

~H }: t.ur E' or Cs-rflE'nt Sand Tr i 'L ur CttE" vJ aie, 

j Ü '.~ i f i C. ~\ ti Orl I..i los Sdc.ks nI :.~ iu'.!" Gallul'¡s LitE'r=. 

1::":~ ;'; 2 ·:) c ' 
~ 1 /':' u~67U C.6"'/0 ~1 1 C>', 

1: ~ ~ 3 350 7 0 .555 o. 8~,5 42 158 

1: :~ : 4 30ü 6 U .LJ 7:J 0.950 3[' 1-:> ¡::; -'--' 

1: 3: 4 :::60 ~ 1 /5 0. 625 o. 3::.~¡ 124 --' . ....: .. _. 

1 : 3 ::; 2:'0 4 1/:2 (:. . 55::1 u. '7':20 :'7 101 

1: 3: ¿ :210 4 1 / ~5 O.50u 1 .. CiClO ,., ,-
..:... ,-' 9~~ 

Tht:: 10110\';':'r19 c;~d.ITIpl(::= e;{!Jlains the use of Tablt: 1 : f-: 1:3: ::· 

dos i f~L.:~L.i.c..nJ ~..¡) 11 L' e used ti:.! cUf¡s"tr ucl el d ry l;l~ 71001 h'llh thE. 

f c...d 1 GW i I I CJ r~ i mE.'11 s l o ; , s: 

Lerlgth 2::'- rn 

ilJid Lh 20 m 

D",'", U, 8 LIT! 

F'r-o::edur' e : 

a) r1L~.i t ipi y thL1=~' d irrl ensiün~ t ú obtenr. cubiL metEt-s :: 

25 l,; :20 :: (, . 08 .:::. LJ O rlr~-

L) Find thi::::.' 1:3:3 propor- 1..ion -in TablE 1 arld obla.in thE LOrt - e Spon[:JrH.;~ 

-.Ialues: 



, 

Dosification 

Cenlent 

S2,nel 

cassava dryiny floot'. 

CerllL.:'nt 

SalId 

Tr- i tur ate 

1 ú 2.SSL, rE' U .ai 

rudSOfl'=o· 

- 7 -

1 : 3: 5 

23(0 kg total (ot' 4.5 50-1:'9 E.aLks) 

rJ .. 555 m "-:' 

o. 9~:O m'" 

o ~ 555 }; 40 := '22. 2 m~ 

0.920 m3 
v 40 - 36.8 m~ 

¡Oí Ji t Er", .. 4" - L¡ ,O'}(I 1 i ter' s 

Cl.llt-Ja y s h2'. S 

,.JS~ LúnHJlülj r e c i piE . .'! : t 1.0 cd 1 

mat e rid l s nec.essary for thE cOllcrt;:lE. F úr" e~·: afOp 1 E:, a 33 '/ .::. .. ;:. ".33 e m 

te.· p6Cf:. Di. ~ j. sacL 0+ cemen"L lS tt,e equi v alent te t"JO tin car:s; 

e an !::-~ c. emen t 
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The mason uses his criteria to determine the amount o-f 

r,ece::,.ar-ry in prepar"iflg the concrete. Thi s can be a critical elemen\. 

Durin9 the ü"o wecks following t he:- constr uct i Dr. of d 

flom it 1s acJvisable lo sprinkle water o v er lhe surface t::J Lontr-1bultl 

Ex p~nSlDn Joirlt~ 

t o 1 ¿\ Y OLl t. 

A separdtiorl should be 1 ""fl 

b (;;'t~J E.'e rl L'B erl uf tt,E'S!::-' slabs as Cirl l;::pansi-.Jn joinl, t educi:.g tt '.E· F i ~j k -=· 

üf floür c.r-ac..ki ngM ThE: e::-pans ioll joinl can be a piece of wood 

The Sepé:l f ¿-t t i 0 1 J must L.li:..: 

floor ' L':;:ts'l ing 

\l'Ji tI-. ¿~ cE-men'L dnd ~:.d.nU 

T I ,i':"~ ~ ;rc:t ttl cL' t hE:' f 1 OC.lr l ile 

edch slab hd'::: or- the capac.ity lo 

hL.:~ c· 4 8 1' 9 of frLsl, Ci15Sa'.'¿ Lhif.Js, VJlu.ch is appro ~:ilr:alely -Lhe c.. c::,:--r>'i;¡º 

in oth e!' 
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Te; !"E'duce the? risk tllat the conc.I'~E'te sUlrface mél').' Lrélck, l/:':'-inLh~ 

20 to 3(i-cm-Iong irOI-¡ Fods are r t:::commended. aCl 

c¡5 bir¡djrd:;:l eleofE'liLs bct~'JL't::l'¡ slabs c~nll Cé,\n bt.: pl¿tced f:vE'r-y 60 Lo BU ellf. 

F'atL~linq and poinlir'¡q 

-rllj'3 í5 t!fL' f.lfl;:.,l stL.:.'r-' .ir, tl'¡::.::: cDns'L~ Llcticli 0+ ,:;; u: ylnl;..1 11t':"0\' 2111 

possible s~rtace cra~~~5 stluuld b~ 

dty caSS~VB dusl can accunlulale. The drying floor nJust bc' as 

as possiblE~ 

placE.. 

W\Il:'~ t:' -LhE' Lh~ppin9 r1td cl-lir,t::: i~:. irls~c~11E1d; :it. 11Iu'~L líé:\'':G~ E;:riouQ:f SPdCI::::' fo:r 

ihc' ch~ p¡:..:ing OpE't at..ors -Lo mo'/E.' élrDL~rl[1 E'asi 1 y 2,,-¡d nlust dccürnmoJaLe ~h:::, 

c:\UE::qUé.:tE: 

T!It::., c!IIPpinf:J 2l~ ~d o¡ust b!:.' r'cof~:d tü prolect ~ .... !O~-kE'~-S -;:t·OLlJ thE· '.:..,L\JI 

<.::; nd IIE:l~1 2.void uc:.'ler ).or-di:.:LUn 0+ eq .. J:Lpn,E:f¡t due lo rdifl5~ 

LCJC 2. t 1 ull 

Tu a thE' of l hi pp .... rl~.l 
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",ur"-o~lnding the floo..- is easy on any side, lha ideal localion would bE 

on th~ lowe..- end to facilitate washing of the machine, whicl . must be 

dc·ne each time it i~ used. If not pO,=,sible, the cl1ip~iny ar'". must LE 

loc2,ted on th",' f10m' whe,-e tI,e raw m~terial is receiVLd. 1 t mL:si 

bu,lt ill lh" cente,' uf lha side chose:1 tu C::~VD:i d cassava c.hips 

b) the machina lo fa11 outside the dryiny floo..-. 

Since it i5 Lile place where tt)~ c hi pping mdchin~ i ~ ir,stalled. 

vibt"ati ons arld sup~or· ts 

P:'!\US, a t' - ~' sist¿{rlt flüot , 

di ff c rc.1C:c:. il l t : l E'va t i on 

pe ,.- un it 

wi tt"1 casto toot ings or 

1.J I t-: + 1 001 Ltli~l,Ji:11J 

lo allow trdl flig of wa t.E.:t ' USE'O Lo wc.'sh 

Thi s s l(. .. ~E· lTIu=,t ::'e Dppu~ite :. c.o l ~ le dit' ection Df tl,E~ ~.lo?E· LJ -: 

lh e dry i ng flüCJt- so thc1t ""aler do€-;"s not run off te: th E:- dr ',' i l: y ¿.re¿ . . 

r'ocis fasL r.::::ned to forfl, ' ., 

15-cnl thick floor- ~~itl-I i~ürl ~ods ~13ce~ ~ and 10 cm dp~fL is adcqua t ~ . 
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Each rod must have a of concrete coating lo prevent: 

Fluut' castirlQ nlust be 1~ to 3D-cm deep, u siny ~ 1:3:5 mi :: tur~~ . 

R~oi. 

or .,itl: matet' ials t ypic ci l üf t.h E" reglon (pa!/T) tree lea ves) . vJuoder, 

p~st= are USE: d in the four er:d s of thf.. chippirrg 2.rE'd, 011 which 

w8~d2r1 rilo is built lo suppurL 

roc f nlusl ha ve suf+ici~nt slop~ tu wi ti ,OL' l 

t t It:.' (¡ID'::.· L 0+ 

~l.:. ... n·:" • u~ed to sLorL:" Ce· 5só Ve_ 

ThE.' sl o rehüusE:. 

L'\1or kstlO~ S , cour SE~., and other" soc i .::.1 

Th l¡;:' SI::: c: o f tht~ D' , 

c.op¿:.c.i t Y oí: the drying plant ~nd the per- i üdi c i t Y 0+ CaSSd\la 
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shipment5~ Apprm:imCltely or,e cubic meter (1 m"') of slon?house penflits 

thE storage of 500 kg oi dry cClSSClvClI thal is, CI 140-m~ sloret,ouse (10 

caro house appr'u~:irnately 60 lons of dr"y CaSS2,Yó, or thE 

floor- during arl 8-wcek per iodo 

di~patches of dry cass~va are dOf18 every 2 week~, the sto~ehOLlse will 

not havE problems of congestior\ or defficient ventilatiorl. 

ThE:.' stor ehouse i s bui 1 t f1E'ar lhe chipping area Clnd t hE' dr~ yi n9 

floDr, tr-yin~ tu dVUIC UlleVE'n Ttle s'lor-ehoL.se should bE 

OI'~ier;lE'J wi U, j ts longest side pé<tl: 

CJ-:- LhE' sur¡ tü minirni::::e E~;-:posur-E: Df thE: S'LOFf::.:'fLOU5(,:· to dir"ect S LU": r'ays~ 

11l.Jllli di t y i I :si dé: Lhe S-LCII'" c:::hUUSE. Li kf::Wl "--t::.' i t fliUs;:.t bE' loc.ateJ i 1I suc!, e.. 

:::0-[..111 wi dE::: e;{l~avat i en i5 t-eCOfl1f(JEndeL1; tlli=.. 

flllf::d v~iti'l b 1:::::3 concrelt. f);i:<'lut'e, ícinforceu VJith ::;:,/8" lron 

placed 10 cn. apar t. arld ~Iaving a 5-cnl COctting below and aboye. 

sof t ... vi r- i:-.'. H te ha'le cul u(J.ns, v~hiLh 

stor el-.ou5f~ l.=- VE'!"'/ ]. e,r.g, 

is 

f" uds. 

Ir on 

is 

thE 
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Columns 

Columns are th e most important element in the construction of a 

storehouse since they receive and transmit the building's weigllt to 

the floor. It is advisable to build a column every 3 to 4 linear m of 

",all. Once the columrlS are located, a 1.0-m deep, 60 x 60-cm hole ia 

excavated at the base. The first 20 cm are filled with a 1: 2 ::'. 

concr"ete (Ili~<ture, placinQ o vero thlS a ::;;/ 8"-iron r' od " grid wilh the r - od~ 

20 cm apart from each other. This grid serves as a bonding point for 

the iron rods forming the structure of the column. A 25-cm square 

lattice is formed, and a 3/8"-rod is placed at each end fastening 

these with 1/4" iron straps, placed every 25 cm. An 18-gage soft ",ire 

is Ltsed to fasten the rods to the frames. The excavation is then 

fi lled with concrete up to 50 cm, to form the footing on which the 

column wi 11 resto At this poi nt, a wooden form is used to cast the 

column ",ith a 1:2:3 concretE mixture. This operation is conducted 

after building the ",alls. 

W<llls 

, 
Walls are built using cement blocks or bricks. Each square meter 

of wall rEquires <lb out 25 units of 38 x 19 x 9 cm cement blocks, or 50 

units of bricks. The bricks or blocks are bound ",ith a 1:3 mixture 11 

part cement and 3 parts s<lnd) • If one of the storehoLlse ",alls is very 

long, reqLliring a central column, it is advisable ",hen placing the 

1/4" iron frames every 3 rows of blocks or bricks, to CLlt l-meter long 

pieces of iron in sLlch a way that 30 to 40 cm of the rods stick out on 
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eacr. si de ot tbe col uml¡. These pieces of iron ta s ten thb wall lo tlle 

Te. reduce lIeat tr ansf ero b y sun radiation it is advisable t.o 

pai r,L Lh" ,"",lis with a ligl,t color" tu retlec t p art cd the t ac.:iCttlOrl. 

Th~ i rlsid~ surfac~ uf ttl~ wdlls n,us~ be smooll, t.o prev e nl accumulatior¡ 

O·,: lE:--ftc""t=r' ~, fac.i.litatE! clE:.-¿lning, ctnd a v oid íntersticE's ¡,..~hlCh cr,hdfl c. e 

i.nsect su:,'viva l .. 

This be¿,m f¿lstens the col UITln s togethel- . It j s cdstcd in 

r eirlf or' c ed CUJ1 Crete, imm~diatel y after' th ,,: f oot i ng . ·'· od 

ls used with frames or strCtpS of 1 /4 " rod?, placed :?5 cm 2,j:.Jdft. ~", 

vJc8d~n -forn; i s usec! to c i:;1sl the: bGam vJith a 2:2:3 concretE mi::turc. 

Tlll=. bE.'¿HlI ~lso t~stel)s cclumrls togt::: tht.::r anc..1 SerVE s. c:.S s .... :pptJt t f o r 

II~!. 1 c. h ti, E r o~f 1 s t LIi. 1 t. • II .Lo::. 

CJ í USl i;~ 

cc.:!-,,:,::,,- ete r ei nf or c.ed w: lh 3/6" ·" .. r" en , . 

Ge:;~r¿lly, various rows ~f concrete bloc~(~ O~ bricks a~"E pl~ced on top 

ú-: the Ll~q.Jet- fc.stening beafll. 

Thc> r DO+ i5 "lh¡;: ti.rL a l S1. i:.:P in the constrllction 0+ t l lL. store!"SOLIS€::' . 

are u s ed t::; w!"-lich 



- 15 -

Eternit or =inc 5heets arE place~. The roof can also be buill using 

malerials typical of the regio". A peak roof with an adequat e drop i5 

advisabl~ to drairl rairl water· . The r oof nlLlst. hdve ea ve~ to prolecl 

th~ wall ~ fron. direct muisture and in addition, to provide shadow l o 

lt)~ vJa ll~, thus r·educing high~ r· temperatures due tD solar radiatiorl. 

s t o rc:r,ou S>f¡' plo'y éln i mpo< tdnt V'!:::·rrL i 1 id i orl 

func.tion. Windaws C2n be substitut~d b y roltJ S of oraft Lloc.I;.s, 

car, r-edLlc c cosl s , E'spE.'cially i~l 

humid rE:g i ons this uncontrollE:d v~r'tti 1 atl on C ¿UI cun t r i bu"t<, 

rr,u~ =-teíri ("19 the stor" ed pr-üduct . {_o: stür-ettOllSE' fI1usl be '-o·-enli:;' al ~d ur.l·}· 

~'lthe¡ I necess2r-y. 

Flour" 

TI:c: -flclLlI i ~JsiLlE: the s"LL::-- ·el,ou s E: s huLll(j be dS ~.t)lüc;LI, aS:.· f..;oss..l.b~~; 

thic..k E.lE,u should bc: ca ~.t ec: y 

te S>Llppm t i...hE· dr-y C¿,SS2-'1a 5'::lch=: . • 

stored producl fru~ th. floc. p revenling 

affecl th ", of lhe pi les. lhe y that 

cir cLd~liün r-E.nJGVE:' '::tC cufuulaLed humidit y , 

Th", ;o .• 

tttat 
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Piles 

Tl'lé pile·s of dry cassava sacks sl,ould assemlJled Oll ti ,e 

sto,,¡ages. ~JLltE' Dr' henlp sacks huId bc-:-ttE.·r- a.nd for'ffl mor e ~::)tablE:: p il es. 

nccessary tú leave cor,tr-ol arliJ/or tr dnsvcr sctl 

cir'cu16"lion 0+ personnel and equipment alld which favor the cir'culallol' 

L! d . 

Contrül 0+ roderlts 

Rodents arE:' E"nE:"mies of stor"ed prúducts. They can pr-oduce 

by di. I"EOC l consurnption, con t arr¡i nd l i. on oi the produc'l I,vi th 

e;;cr-emE.·nts, Dr b'," acting dS vecto .. - s 0+ unl i IT,i t¡,,·d Ilumber o~ 

diS!2 2\5 E'S. 

Th~ si~c of 

2 ...... , i 1 ¿d:-.: 1 L f l:'t-;·d , 

F;~.derlt~ p~'ei' E:"r 

c;'.I.U ~pdLE.· 

011 t hr eté 

l hE:'í. , t:_J 

2lva.i ~ ctblE:'~ 

m¿:l fl 

rH2'ó. L s_ 

it 

IL 

aO'.:isablE' 'lo COrlstr-L~ct 2 'lo 3-111 widE sidew2dks a:cund thE' stüt""ehOLl-::',e~ 

th~se shúuld bE free 0+ obsl~Lle[ . . 

Onc.e lIle cCJnsLructiori uf f¿;cillcies has bEEn "rirlisheLl C\fld b e+ot t-' 

stat~lin~! up the n.:.;lur"al t:.as~,aVe, dryirLg plant, th€:.' dr,,"ing 6.r"E:2, OILtst bE 
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isolated with a wire fence. lhis fence will prevenl 

animals that can cause problems by reducing yields and 

lh ., end pr'oduct. 

2. EquiprrlEnt 

S'Ljl .• l.ptnC:..:lll -f ·JY t 1'1E:~ 

Thi s sc~le is used to weigh fr~~h and dry cassav~. 

a 50(t ~~g ca~~city_ 

lh", ,,",,cass of 

contarnine.ting 

lt must 

The cocumonly used chip¡:¡ing fllac!"nr\E.' nlodel j s ca) 1 Erl the Thai 1 anCi 

Th:i= llld::..hir;E:.' i5 LUllt vJith rf¡éd.(:-r- lajs f:¿:.:.-]ly fUUlid In -l/II::. fnarkEl 

etIlO i s b2~sic¿:11~Y, LDn:pC-3cd 0+ ¿~ gE:-:rll:'r~] SLlppct- t¡ng strLlC1-Urt.::". e, fec=dinScl 

d.i. s L. UndEt' flor'oi2,1 Ld.n 

chip t ons of f,~ES~1 cassava per hour. guidf;. 0+ tllE 

m~c rlil1E::: ~·Jit¡l instructior-,s, list üf Pi:H t$, and uE'signs IS avail'_:ible 111 

th ,,· Utll i~2.tior; Sec t i orl ~ (; ,-!:tssa\/a F rügf 2.01 , CenlrtJ eje 

AgrIcultura l 'ropical, A~arLado Aér~o 6 7 13, Cali, Cololnbia . 



., 
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Tll1 S i s probably the most important pieCE o f E:;.qu i proen t 0;-

natural cassava drying planto A system of pulJey s and belts sets the 

chipping nlachine i n 

mainten ance r"equire 

c)per-at i on ~ 

s p.ec.iCtl ¿~f"td 

inl::,tall ali:Jn, op er- 2. ti orl , a nc 

can i r, tLrtere with plant ac.tivitie,=: 

r~5L! lting in Fconomi c loss~s to lhe f¿~rmers. 

0+ 

Anne:: 3 presc:?nts the most 

a gasDlirle nlotor". 

Implements and tools 

~assavd drying plarlt ar~: 

i mport 8 nt aspects for thE mainten tirlct.:. 

thE cassa ~a Ctl1~S ar,d i'OF 

Gl:."ner a 11 '/ lhe .¡ hce.VE a 50 I ~ l.:i C.a.pé:H:' i.t'l' _ 

~'\1~ ,2E- l bclr·t-o~·JS r[..·qui red deperld s or, th ", si;:: E..' cf i nsta ll ati 0115. 

GE' ~ let- all y, d. natur al cass.·a v 2.. dr' >~ i ng plant having a 500-m~' conc.rete 
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3.2 Rakes and collectors 

over th~ chips periodically te guarantee uniform and faster dryir,g. 

h""dlE 

flat part finishing in edge (1.2 m long and (> .4 (1 

<:1 : 



- 2 0 -

F I GU RE 1 . 
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3.3 Plastic tenl 

lhe tenl i5 used to protect the product during the r~iny periodo 

is scarcely used during per i od but becornes very 

impo r- tant during the r"c:úny period bE:cause 1--c\lrlS gener"ally last only .::; 

felr'l hour-s:, and cassava cal] c:ontinue to be dr-ied aftel~war-ds. A natural 

\ 1':;\ ','i 1 1 \.::1 guuU tE:f.l:..c. d:...Ix .1111;;' 

v .. :i ;-l t~: r . 

3.~ Sack5 

ThE' besl. sac ks the cassava chips of hE'mp 0"-

jule. P: c.:.aSS¿i,va dí yi ng pI alTt must llavE' 2,11 adequa"lE' numbf..':'j- of sdcks tú 

~void bulk stcring of 

lh~ + r esh t oote.. 

3.5 Othet 

ai S,,·t of lools 

dry C3SS2tVé,. 

Dl"le 1 j')" -./ 314'1 ope;\-end \.~renct-I 

One 1/·-)11 " =:/L¡" gr"oovE." IIJr-t2nc!"; 

OrlE' Sil E';;pansiorl wreÍlch 

Une:: set of r-:l1 el"; If-H enchE:-.... s 

also necess2ry to buy 

c.a.ss¿;'. Ct 



b) Half-round f '¡ le tOl ' shar-pening the di",l, 

c) Tool for' fi,., ing hales ir, the chipr;ing disl; 

d> Tar",I ( a nd funnel for gasol ir-, v alld cnl for tIH:: molo:' 

Anne: , 1, 1 <-lb 1", r-A 

órying f l08r planto 

':,.)LUl,O ld( i ... :. E:S 

ThEO' e fficiel,l UpEd ¿li i 01 r o í 

C:u: ir¡g the 

~: natut'" 2.} 

HEO is 

dr y i ng 

'lile 

by 

lhe rest He i s i 1 1 or'gani :.::. i ng the w(.)rk 

l i Hft:.:' , d nd LunL r C; ~:; i :·l~.: l ) 1:':';' 

qu¿d 1t,' uf ~tOLuct . ln 

útyir,~ ~r}é:t:lt j~ ti 11:.: trt::dsUr (::: ' , \.'JI. ;.) 

OnE: OT Lh!:." ())l..JSl. i fr: p e; r' l 2,1 I t. Tunc'l10tl:" 0'-: t!IE:' plant fil.::.:fl¿;gC: 

r 0.1 aleo ",i lh tI-;" 

~sed inlen s i ve ly P'"I i cd . F clt plant 

1 uCdt.,d i IJ c.~ t-l?giur¡ tll . : l allo~·J 5. T Ot' :::0 WE: E I:.S ¿crlnuL'_~ ll y of 
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cassava drying, must process a minimum of 60 lots per year. With 

lower processing levels, annual operation costE will be higher and 

profits lower. In addition to having the plant process an adequate 

number of lots per year, it is very important that plant facilities be 

used each time at maximum capacity in terms of optimum load of fresh 

chips per square meter of drying floor. Achieving these two 

objectives guarantees the overall efficiency of a drying planto 

Once the facilities have been constructed, small scale trials 

must be carried out in order to try out the equipment, familiarize 

farmers with the technology, and define an operational scheme for the 

plant, which adjusts itself to the conditions of the areM. 

2. Operation 

Processing of 

steps: 

a lot of 

Weighing the fresh cassaya 

fresh cassava includes the following 

Cassava is transported to the drying plant to be weighed; various 

sacks are placed on the scale at the same time to hasten this 

operation. 

The plant manager is responsible for receiving only the amount of 

fresh cassava that the plant can process. For example, in a drying 

plant with a 500-m2 patio it is not advisable to spread more than 6 
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tOCIS pe,· sl,ifl <12 ¡',g/m"') sinc€c' dr'ying wou1d 5101'1 do"m and the quality 

0+ th8 end product would be serious1y reduced. AlsD, i f more e CíSS3 \/2.. 

i s r ecei VE'd thari c.an bE' ~.pr e2,u out 0f"1 triE. dr ying floor, t¡,c unusec.. 

rOCcts wi11 enter ~t'"oc.ess which 

whJ.ch car. convey <:::er i uus E·c.onoíni e 'lo -Lile 

ITJctrlCi\.ge-r fllust cl:ntr úl the suppl)' of rc,w matE?riüls tD gUctr c'.nlE.'e that t.ht::.· 

( , ~Ir ¿;:.._l. i l . .(;:;1 ;.. eL':=":'" 

~-::. essenliül tu pel'"for-m cer"lain Lht-:ct..-ou"ls arld acjustmerlts p~' iD!" 'lo 

ti ,at 

Tf'IE 01] and fuel accelLTa:"'ic:l 

cheL!::~d beful" 2 chippillY DpCi··atiún. 

uf tille- b~.lts Juirlillg t.hf:: pullcys I1lus"l be t:.hE'LI;".cd~ Thi s ~ s simplifi Ed 

L:y dE:signing t.h~ Sl.lppo;·tirlg uase , t 
1 • 



facilitat~5 lateral and longitudinal dis~lacement 0+ lhe motor. The 

machi nc ffiust be operat.ed empt y to c.heck-out the tr ansmi ssi on mechal' i SIlI 

arld thE:' E'quilibriuld (Jf thl' chippirrg cJisk~ 

L.liipping disk and the rEc.eivirlg 

motor must alsQ be t'evised~ The cuttirlg sU' faCES of tI-,,,, chippin9 d151 .. 

pr DLESS hi:\s UEt:::n car-ri e-d out, the chjtJP.ir,~ 

activities LCtI-1 bE starled. Deps:'nding on the georne'tr"y of the rE::sultirrg 

chips, c\Jjus".lntcnls can bE.: [:.auc: to the dio::.k holE:s in ot-det- to 

01'" r'eciucE.' tl'll:~ th.l.cl~ness of lhE chips. Under nor-mdl CDlldítions 2. 

ft'" cm 2 tu ~, lor',s of fr'esh cassaV¿1 pl:r tICJUr-. 

c¿\ssc, .... 8. c.\'li):Js L¿'ln be rir i ed per-

=- days. Lc,r'gel' and small er loads 
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! n or- d ef 

cass.ava c.hips, thesE must bE: lur fH:::d Dver- sC 'I(,.;' ral timl:s Uur in~ thE' diJ)' 

(6 lo 8 ti fI,es). Thi s OpE'r-ai. i CI¡ i s· dOrlE' l/á th C, WDudErl r a!:.e.:. 

lh" chips crumbl", 

A wide wooden ra~~e is 

tú gather thE' chi ps "lh i eh are then pulyethylErlI: 

s~Lk~ 0+ appro:: ln.a te l y 40 t~ 50 kg per Si-:c. f: (!'Iusl: 

kEt2j.J control of lI,e pr-UC.E"5S1.0g 07- t::::aC:~1 luL, 

1 aL,l e A6:·. 

tons of dry cass&v a ev (? ry 15 days. If shipment~ ar E: jc;n ~ evEt' y 15 

animól feed. lhE:.' pr-od u c l musl. b e del:i. vt::: t""ed a l thei:-~ p r oc eSSl (IY pI anl5 
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anj transpor-tation of the d~y cassava is 01"1 -Lhe account üf the 

fd.rnrers. cassava chips must meet certair, qual i ty standard, 

(lo!!, con-LE'nts of humidity~ fiber-, 1 ,i 91, cünl",nt 

of the rnost lmpürt2.nt i s the hurrridity c CJn terlt, whi cl": 

Alsu, if ca~Sdva is ~roc~5sec! 

mure 1...hdfl tW(J days uf oeing hc:r-vE:'sted, fungi ctttacks can OCCdl' ¿;nd ir: 

C.,_.I: ~·JII J e! ¡ 

U L~ :...- .. -;L: 1 l','. 

The nlanagl::-:r m:""lsL of t.he alnount 

d::'SP 2 tcJ-·;ed in e¿,ch st1ipfTlent (see Anne:; ..;;., 1able A7). 

7 
....; .. Yif=::·ld (cor¡version fóclDY 

Thl.' C:Of¡VE·í=.iD!i ~:C.lctc~ of 

n c:tu r 2,1 c.:assa\'¿1 cirying plard .. 

Thc·' CT (er- y 

III.:,L.L 

of c.dssa ',' 3. 

~¡ h 1 ':::.. 

b. S-t.-:2ct i~, cJi+f·lCLllt to contr UJ Ly Lhe +ctrraer'·= ctlthough contr Dls CL-Ií¡ bL 

E' s t aLr lisht=.'d Up(Jl: üf th" ITlatEr i r..:,l a"t 

pI' ice 1 uv.-qu¿d i t Y ·/¿r i et i es can be redu.:.ed. 

co:¡veísi C.H·! f ¿;:.:: tOt bet~..,¡et:.TL 2. Lj ¿U·IJ 2.6 tons 0+ fr·e~,h cassaVd to producE. 

011(:' tDn 0+ dr-'t" C2.SSaV3 lS Lorr~,ic.lt?~ ed sa"lisf"-::lcLory. 

Far-nlE.·r s tr-ainirrg also has lnc:..idence on factor 



- 28 -

achieved in the dr y i,"g plant. wil~ 

nol allow overcJrying uf the produc.t belov' Lhe accE'pted le'/els. 

Lil~ewis~, cassa v a s lor"ed with e::c(":.."ss of humidity c..d.n suf f er 

d~terioralion t o lh~ pDirlt of having to discard lt, thu s .i nc.rE'c\Sl r¡~ 

lile conVE't'SlOrl fi:.~c:tr..Jt"· dnd rcduc..in~ utilitl es ~ 

To detet"mine tt¡E: appropr-iaLt:: dimen=..iofls 0+ a cassaVd dr"ing pldnt 

USlr)g cor)cret~ floors il""lvolves Lorlsiderations orl production oi" cassa~~ 

product i 01"1. 

(i) Ca5sav~ ~roduction in the a.~a 

irJoic..ati'.'E' oi t~le ="ur p 1 '....Isse s "",h 1 eh p«r l of 

1 " " , , ): 1 ,. Llill:aLlC l. [¡ f ,el::.. L i Dfl~ of Lhl 

thE r"egion (lIust be esti :nateu tu deler (:linc:: lhe rluillbt? y of weckL per )..'~ a t~ 

(iiil Amcunl uf d. y c&ssava te. be produc.ed 
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The amount of dr-y cassava to be pr-oduced depends 0[1 th", 1 engtlo of 

tt,e dry SQ~50rl and the demand ior lh", pr-opuct. If only a few month ó' 

arE dya.ilable amounts of dry r-equirec.l, 

dr yi rlg plónt facilities nlust have a good p~ocessitlg capacily. 

dr'y period 15 long thE d ry ing p 1 arlt must oper atE' 

pr OdUCE~ thE.: ~afnE' amour,t of dt-y cas. s~ycl . 

If lh E" 

to 

~I I E:~·' a('¡i:J l \ ; : C.¿~ I·: bel.tE:.·r- llJus"l. ~ <:\l\ ·: ~t. , i¡lt<;.;. ¿;, ~" <;;"""\ rl !;.' L . E., , : <. ;11":: 1 L .. 

1 ro dry;ng of ¿ 12-Lg¡'m"2 load of C<..:'.SS i.-V2. 

chips generall,. takes 2 days . The C&pacit 'i of a natur'al Cdssave. 

T~re proc e s s is assumed tG op~rate t~lr~e times per wee~( during 1~ 

wi2eks (BOl. cof ti ... " I.io,,,, availaul <:: ). 

lt. weeh s ;; :: lúts " 500 f1I2 } : 12 1:..9 

1 üt 

115 torlS of dry cassav a pe~ yea~. 

:)1 2 0+ Loncr~te il ocr l~OLlld bw in 

cassav~ pcr ye~.r . 

111e +in~l dE::=isiorl en t hé' 51 ZL 

thE reSQur-c:es and t11C' 

288 l frestl caSSdva 

Sin:ilarly, a drying plant w~t'l : 000 

dt l' 

c'n 

or'gar: i:.: a 1.. 1 anal ",r,d 

capacil y uf tt¡e farmer or' g r cup of fa~m~r s I -I.: 1 S 
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~dYis~ble to operate mediun,-sized plants Juring 

b2sed Ofl result5, determine to ~Kpand the processing capaclty duf'- i ng 

and pr"OdLlctior, c¿',pacity for 500-, 10UO-, and :20ÜÜ-¡n:'¡' dr-",'ing pléHlt~. (12 

l S. 
..... -';. 
~::.. • ".1 : f l~.1 , 



• 
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Tabl e '') Relation between plant 5i=e, period of planl operation, and 

productioll capacity. 

D~, ing fluor- area No. of Wet2k5 

avai lable/'lE::'ar-

._- - _._._ ..• _--_._-_ .. _-_._---

< <, 

300 16 

20 

12 

1 000 16 

20 

16 

::0 

Annual pruduction (ton) 

cassaV¿l 

216 

286 

360 

Lj·32 

57 ó 

720 

11::2 

1440 

dry 

C2.ssaV21 

87 

1 15 

1 q" 

174 

:::::'0 

28E 

46(-

C;:' 7: 
";.0 



ANNEX 1 

DRAWINGS AND INFRASTRUCTURE COS1"S OF A NATURAL CASS AVA DRYING PLANT 



Dra..,i ng 1. Concrete floor. 

NOTE: Thc floCJr must havE::' a (llil"liffrum slnpE' of 11..~ ür th¿,t uf the 

natural slope of the land. 

1/2" >~ O~50-m long piE.:ces o·f ir-orl, ~!lacE:'d through thE: E;~parlsiclrl 

join"ls .. 

.--.,-
"':': ....1 

l~f~ minimum 

:2 ¡: :2.-m sl2.bs sepaF"ated b',/ e;:pansi Dn jO] nts. 

them wherl casting is finished; thE-' op~nings tl"len are filled l.<Jitf'¡ 

¿., cemcnt mor1 ar • 

O.08-m lHICK CONCRETE FLOOR 



CONCRETE FLOOR 

PISO DE C!H:RETO 
0.15," d. espeeaI 
0.15 m depth 

5.00 m 

WOODEN BEAMS 

ViéAS DE MIERA 
4" x 4" 

0.50 

LATHS 
USltKS 

2"x 4" x 5 lO 

-----""-'--'" 

LATHS . 

LISTtIIE9 
2"x 4" x 5 '" 

BEAMS 
VIéAS . 
4"x 4" 

PLANTA 
SCALE ESC_h SO 

TOP VIEW ELtVACItiN FRONTAL FRONT ELEVATION 
.. SCALE ESC hSO 

USTOI[s LATHS 
~~ 

I 
OSOm 

. 9 
BEAMS Ñ 

N 

VIGAS SLOPE V1t;AS 
4"x4" 

0ESNI1IEl. 4"x4" 
BEAMS 

-_ ... - - ----~-- .-.... 

ELEVACION LATERAL LATERAL ELEVATION 
Ese · 1,SO 
sCALE"""""" 

PLANO 2. EL AREA DE PICADO 

DRAWING 2. CHIPPING AREA 

., 
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r 
E 

O 

0.
80 ""O:::::""----"'I"T .. 

~ 

'A.ANTA DE CII'IIENToS 
ESC 1175 

TOP VIEW OF FOUNDATION 

SCALE 

I 10 m 

§] I§ 

FACHADA LATERAl 
ESC 1.75 

~ 

LATERAL FRONT 
SCALE 

11.00 m 

FACHADA PRlll:lPAl 
ESC 1175 

MAIN FRONT 

SCALE 

PLANO 3. LA BODEGA DE AL~ACENA~IENTo 

DRAWING 3. THE STOREHOUSE 



Tabl e Al. Constr-uction COiit of 500 m'" of concr-ete fIoor-. 

Colombian pesos, 1984" 

Item 

Cernent 

Sand 

Chinastone 

Ir-on (3/8") 

Wood 

Water-

Well 

Other- 2 

Masonr-y cost m'" 

Total cost 

Cost, $/m2 of fIoor-

Unit 

Bag 50 kg 

Trip 

Trip 

Rod 6 m 

Boar-d 

1 ~ US$l.oo : 100 Colombian pesos. 

Unit Cost 

$ 

400 

3,500 

5,500 

250 

450 

No. of 

units 

200 

7 

9 

28 

7 

Total 

cost 

80,000.00 

24,500.00 

49,500.00 

7,000.00 

3,150.00 

6,000.00 

7,000.00 

2,000.00 

57,500.00 

236,650.00 

173.30 

2 : The other- items include: nails, hacksaws (2), tin cans (8), wir-e 

(6 m), nylon (1 r-olll. 



Table A2. Construction cost of chipping area (25 m2 ) 

Colombian pesos, 1984' 

Item Unit 

Cement 50-kg bag 

Sand Trip 

Chinastone Trip 

Iron (1/2") 6-m rod 

Ruralit No. 8 Sheet 

Unit 

Cost 

$ 

Wood 

Wood 

Other'" 

Lath (2"" 4" x 35m) 

Lath (4" >: 4" x 30m) 

Labor cost 

Total cost 

m'" 

Cost, $/m 2 chipping area 

1 ~ US$I.oo = 100 Colombian pesos. 

,. ~ Corresponds to nails, bolts, hooks, wire. 

No. of 

units 

Total 

cost 

$ 



Tebl!< A3. 

1 te,,; 

Censtruct.ion cest. 0+ a storehouse (168 m"') 

Colombian pesos, 1984 ' 

Unit Unit 

cost. 

* 

No~ of 

units 

Tutal 

CDst 

._ -_._---- _ .. _----------_ .. _- - ---- ------_._-

Blocks 

Rubblest.on e 

Sand 

Chinasto,",.: 

Iron (3/8") 

Ircm (1!~") 

I t-o n (1/2") 

Eternit Ne. 8 

Sd,\oJI l ürsE: 

vJo CJd 

Wooj 

loJ oo':: and i r" orl 

Wi I:dot·" 

vJo oden dO;,Jr 

DI ai t L 1 ",.:Ls 

Ot her'" 

LóDor LOs:.t 

Totdl co s t 

8"g 50 hg 

Bl ock 

-! rip 

rrip 

Tdp 

Red 6 ni 

Red 6 ni 

Red 6 "' 

Sheet 

Sa\oJhC.H' sr: 

Boar d 

Lat~1 (2 " :·:L1 ": : 1 0 (1¡) 

ttJil'ldúI·J ( 1 :. 1nd 

Door 

t·jete:-- ~ 1U u r; Í t s i 

m2 

Ccst, $ /n,3 o f storehouse" 

1 USS1.oo = 100 Co l ombian pusos 

:i!:::: Refer-s t:l rEdils, ~'áre, l a=.,.hir ¡g, alld ~'Iater-a 



H!·lNE X :? 

TABL ES ON CONTROL DI' Ff':ESH Cr,SSA\/A SUF'FL Y , F'ROCESS 1 NG , (,ND 

S.H 1 F· I·íE '. "1 UF DF\Y Ct;SSA·.J~, 



Tabl", 'lA. 5ummary of establishment eosts 0+ a natural eassava ctryiny 
plant witt. 500 n," of cJ,.-yinl,l floor. 
Colombian Pesos, 1984" 

D"".oil 

f.. F",c ili-lí es 

C;O fh t" E:.:'t ::.: tI ;....O( (::'-j·:)O Po:.:. r.) 

Lldppir,g ¿H'- ea. (16 (rl:'<~) 

S ·Lor- eh ~ust::. (168 m:;$") 

Wire ferlce ( 120 In) 

B. Equipme l,t 
Chippíng machina 

C"ith spa.-e dlSk) 

Ga501 i n e motor' 8 HP 
plus eoupling 

1 "eighing seale (500 kgl 

C. Tool,,_ 
3 fnelalli c whee lbar'rows 
6 metallie a hovel. 
5 wooden f"dke s 
5 collector s 
400 h~nrp pac..~ ~y~s 

1 pla~ti c tent (250 n? ) 

SUB TOTAL 
CUI: tingeflc.ir-EI (~.'l.. ) 

('brLlI ,g capi t al 

Ufl !. t.. 
c.ust 

1" 

F' a r li ~l 
c üs t 

:l 

Tu Lo. l 
c: ost 

:t 



Tabl e ?-)5. COlitrol of rCtW matE·,-ial sLlpply. 

Dat e Suppliers Ffesh ca~s¿'\"c\ ObS",ervat i CJns 

(kg) 



Table Ab. Overall control of the drying process 

Lot No. Fresh r.a5Sd'ld. 

kg sacks 

Ory cassava 

sdcks 

Collecling 

datE 

Observaticns 



Table A7. 

Lot No. 

Cont~ol of d~y cassava shipments 

Shipping date D~y cassaya 

kg sacks 

Dbse~vations 



ANNEX ::. 

GUrD!: FOR 11~iINTEN{~t~CE OF () GASGLlNE MOTOR 



10 fil1 the fuel deposit 

Di 1 ti 11., ne;¡ cap 

Oil ór-aining cap 



AIR FILTER 

Carry out the maintenance operations of the air filter periodically. 

Clean and impregnate the e1ement with oil every 25 hour& (or once a 

week) under normal conditions; 

enviroment is dusty. 

c1ean it more frequently if the 

FILTER WITH OIL FOAM 

1. Remove wing nut and cover 

2. Pull the oil foam up holding it by the base 

3. Press the oi1 foam downward as shown in the figure and remove the 

inner body of the filter 

4. Assemble as indicated in the figure. Tighten the wing nut. 

1. WASH WITH KEROSENE OR LIQUIO OETERGENT ANO WATER 

2. ORV THE OIL FOAM BY WRAPPING IT WITH A CLOTH ANO PRESSING 

3. IMFREGNATE WITH SAME TVPE OF OIL USEO FOR ENGINE 

4. PRESS TO ELIMINATE EXCESS OIL 

FILTER WITH DRY ELEMENT 

To clean, light1y hit the element (upper or 10wer part) against a f1at 

surface or wash with foam1ess detergent and rinse with water from the 

inside unti1 clean. Dry with air before using again. DO NOT OIL. 



FILTER WITH OOUBLE ELEMENT 

Clean and impregnate foam prefilter with oil every 3 months or every 

25 working hours whichever occurs first. 

1. Remove the upper screw and cover 

2. Remove foam prefilter by pulling upward 

A Wash the oil foam with water and liquid detergent 

B Wrap the element with a cloth and press to dry 

C Add 0'03 l1ters of the same type oil used for the engine. 

Press so oil 15 distributed uniformly. 

4. Put the element in the paper cartridge. Put the cover on again 

and screw tightly. 

Remove the paper cartr i dge once a year or e v er-y 100 working hours, 

whichever occurs f1rst. Clean by hitting lightly on a flat surface. 

lf very dirty, change it or clean with water and liquid detergent. 

Rinse until water comes out clean. The cartridge must be completely 

dry before reusing. 

NOTE: Clean more frequently if working environment is very dusty. 

FILL THE CARTER WITH OIL - Use high-quality detergent oil, classified 

as "For SC, SO, SE, or MS Service". Do not use any type of additive. 

Summer (Temperalures aboye 5°C). Use SAE 30 oil 

Winter (Temperatures below 5°C). Use SAE 5W-20 or 5W-30. lf not 



• 

available, use SAE 10W or 10W-30. 

NOTE: If temperature below-1S-C, must use SAE lOor 10W-30, 

diluted in 10% Kerosene. 

IN8TRUCTIONS: Place engine level1ed. FILL THE CARTER UNTIL IT 

OVERFLOWS or until reaching the oi1 rod FULL mark. 

FILL THE GASOLINE DEP08IT 

Use "regular" clean and fresh gasoline, without lead. 

deposit completely: 

DO NOT MIX GASOLINE WITH OIL 

PERIODICALLY CHECK THE OIL LEVEL 

OIL LEVEL 18 MAINTAINED. 

(every 5 working hoursl. 

Fill the 

MAKE 8URE 

CHANGE THE OIL after the first 5 hours of operation. Then, change it 

every 25 hours. Remove the draining cap and empty the oi1 while the 

engine is still warffi. Remove the fi11ing cap or oi1 level rod and 

refi11 with appropriate oil. Place the cap or rod again. 

GEAR OIL CHANGE (GEAR OPTIONALI by removing the oil level cap. Remove 

the oi1 draining cap located in the 10wer part of the gear cover and 

empty out the oil every 100 hours. To refill, remove the oil level 

control cap and the oil fil1ing cap and add oil (same type as used for 

the carterl through the filling hole until overflowing through the oil 



level control hole. Put both caps on a~ain. The oil fil11ng cap has 

a venting hole and must be placed on the upper side of the gear cover. 

If gear cover does not have an oil f111ing cap. the gear 1s lubricated 

with the same oil used in the engine cartero 

CLEANING THE COOLING 6YSTEM 

Dirt of chaff can enter the tan casing wilh lhe cooling air and block 

the cooling f1ns. Working under these conditions can cause 

overheating and damage the engine. Remove the fan casing and clean 

the cooling fins as shown in the picture. 

CLEANING THE COMBUSTION CHAMBER 

During engine operation. carbon deposits accumulate in the combustion 

chamber which have been formed in the cylinder head. piston head. and 

around the val ves. EKcessive carbon deposits wil1 reduce power output 

and will shorten the valves ' ope~ation life. 

Take the cylinder head apart and clean carbon deposits every 150 

workiÍlg hours. 

SPARK F'LUG CLEANING 

Clean the spark plug and calibrate to 1.75 mm every 100 working hours. 

The 5park plugs must be cleaned by scrapping or brushing with a wire 

brush and washing them with commercial solvent or gasoline. 



ATTENTION: SPARf ~ Pl_UG CLEANING BY SHl-JDBLA5TING MAY DANAGE Et-tGINE. 

Abbra s ive particles nl~ 1 insidb' ,-hl: 

ThE'se s2Itldy pé\t" ti el es can C.Ú(fIC' inLu the engin~ due to irlsLlfficlE·nt 

I , l u :...s a"d IUL.',. 

P¡'-;::llO, 

200 mg 0+ s6\nd remalri fr-um sc¡rldblasting the spark plugs, forlTling a 

cirLl~ 6S large as ¿:.; di 'n t; .. Th i '=' c:1HIOUn t can relll2.i n i nsi de thE: spar l:. 

plug afLe," sandblasLing. 

"r: Ecm1~1END:::D 01 L" 1 NF'ORMAT ION 

.:. ; f c:: L~ '...;..t:... .: l ~ (::, 1 f ,_,t ltlL' l.:"lfJjr: t:.: .,;.¡ ll fé..: • 

t: ·,2.t o.riSE in QP0rat~. ng f ULl r' - s L r" cd.l::.-, GflE' - c..ylll'l d Ef" ertgine vC:\r .,. 

LL. : .;:jj 'Liurl';." u t 1 1 .i Z cd_ i L .. i I 

Ne/ertheles~, th e ad '/er S~-:" E:f f E: '::: l of thDS~ pr'ob 1 em=.. cai. be 

v¡!-lAT SHO!JLD f, GOOD LUB!": ICA'H DO'" 



l. Lubt-icating 

lubricele pr"ecision and sOI .... ,11 

fricliorl and wear' ing. 

bedr-illgs t empEI· ature., unc.h::r" sa.+e O¡Jl:::.'Fl:..Clrlt;\ conditlons. 1 h i 5 i S v er !" 

illlpor tant for 'lhL' 8 1'" i995 & S'lr",::,ttoll 

cooling syst e m for moving par-t=.. 

A~ s e a ] 

It I1ILI~. t act as lht:.' sealilHJ agefJ\. bE.,tL.-'Je+ .. r l thE t:.ylinot- I" ~'\Ialls dno pistar; 

c~miny inta the cart¡:or .. 

H]Grl UU AL ITY NEEVS 

To dully plolect arl ai r -cuc..l ed E'I'QinE:.' 1 t i s i mpor t¿tn t to select 

Eac;; º"l Ion oí 

prodLlces éd mo:.t a gallon of ~·J,3, tt;;:"r .. engine i s 

v,¡atf.:!~· gO(:;::5 out a]onc; 

.. il h thE E::':: haus L gases It-JÍ t.hout cau s irll;-l ¡Jd;TI~g e .. HuwE'vcr, 

E.'ngifll2 is cold, part uf tlv-, cDI c.i s:i de: of 

f L1el 



partieles dnd wit~l oil residue~, f orms 

aC1Js ¿rld mud. ~atti cll l¿\rly during vHnter .. 1 _ 

TI:i~. t.·,J-ll· LL ;~ ci .:dll.n r " t: ~ . ul t ~..:, .II! t l ' L -7- C; ~ n ,: 1 l 1 UII c...~ ..::: f jI:,. 

C¿.;.USf: crf ¡:..d s t:.J:: f i ng ..:.. ul(c.:kl n~~ . 

At thE:' '2;·anlE.' "LimE', nrud 15 + c)t""m~cl trinder' iny nút rTldl luLy·icbliún. 

OIL CLASSIFICATION 

Tht: f..)IIIE"¡ i ce.n Fetr"LJ l InstiLLltc (API) ::.lc~ssifit."·s lUDE' Dil fullo~,J.i.rlg tht:-

ser ~ ic~ they ar~ int " ~rlded. lh" 5tr'atton 

" Mt'1-t'1S--DL3 11 " 

fur 

!-1E',;::"''i uul -¡ fUI " 'd2..so1 iII L" en9illL" .::t r\cl g ellt::'r ell diese1 ~ DG ¡ enyJfle LlSE'. 

GR.,);·!',' 1 Ol '~ .. se" , .. rH~ " 
.::.11.' , " SE" a r c.:.: Slflr .... lc. .Y" 1..0 th E 

t t If! t l:' t" j 11 bL' ;::; p ::.~ t i od 

t l~l(::: duri¡-¡g "", h icli 1Llb~ oi 15 gr adat j ons., 

qua1 i ty de·L.ergerl"L oi 1 gy-aded MS ~ Se:! so (.n" SE. 

Us e S~E 5~!120 ay els~ s W/3J 



In summer (above 5°Cl 

Use- SAE 30 

l-f r;ot 3vailablE', use SAE 10w/3Ci Q t" els(.:"\ S?iE l OLoJ /40 

Ir. i..dditioCi Iube oil shoLlld MS, se, SD, oro SE ser vice gradc:d. 

Ga.' .ul i nE~ i i1f 9r rilat ion 

thE 

dt tull satisfactiCJn ",Jitli an 8 5 o:" highur octarH:: inde;: fuel. 

gas01 i rrE' O~- norr-l E'2.d 1 Oh' 

t.he US(,\ has at least '':;)0 octane., th i s i s the gaso]ine 

UL l i =ation of T u~·l s ~'Ji lhoul 1 O<~ 1 eau vJi 11 

rí:-:d .... : ;....t? ci....·(rlbu : t.i of ,=,eui 1Ilenls, ~; (·nt.:' r C:tll/ i rrC fE' c.;s. ing tlrt::" eflgjrH- ',-, liff.' .. 

So: l =:'C:qUEllt.l -" ) t. ~ s bel t. er tu gQs ol i rl:.: 

CLI: :lerrts as HlULh as püssib l e:.: . 

Di~fe~ ences aCL o l" dir1g to seasons 

fuel Dr- g aso1 ifH.: 1 12ast f our times 

importarlt ~+f~cl on cngine t hdn t.h", octótl1e 



During oJi.nter, fUEcl lS mi::ed with a highly volat il e and light elerTlent 

in ard e r to nl ~ kl ' st~ating eaSler in co ld wealtler. 

i~ less volati le t. o a",oid uboili ll <;l" arld c.,-eating a sleam cloucL Thl~ 

w¿;y b L' comp l et~ly saListactoty f ür 

SOUf"I as it .!. S L¡ought .. ccn 

cause pr ol.:lems to the D~'Jnt:'r wl l o slOFes yaso lin 8 to b ~ us~d fru:TI ti filE 

t .. J i. im ~:. . 

Olcl g~5011r}(' causes problFffis 

Gasolin e as wel l as eil, i5 subj ec t to ü~:idation wl,i c t"l c.auses gUIT: 

depos¡ts il1 the carburator . 111 15 c.a.n caUSE:::: a lot of pr"oblems; thE 

mos t florm a l is blucking of ttle To 2;";01 el thi s p rob 1 E'(f¡ ~ 

tll e besl would uf:: 'lo bu,! gét so lin e dep e rlding orl th~ fUEl tarlk size a~ 

é:ulo lli úbi 1 E.' S .. • .. oul d iJc i dLdl , 

lil E:. OL-Jllt.:'t 

ptoC.tiCd!. 

, " 
eh 

hc.;!¡ U, lhl:? f;jl]o~~in~l rE..-· Lc;'-ilnJt:~f1d¿:LiolLS s t ltJu l d be +ullo~"ed .. 

1.. Du r LW :" ':.:. t'::'r E: fUE: . ir lAfl Otrl;.· SL a SOIL L~ anJth E.:: 

~ . S l -"': i"l: ~: .;t.sL, li"'·LL ¡n 2. fre's!L ¡.;l ... -tL r2 , i n L,-de r- "lu t'-C'GUC2 L.;;;ldc\Lion lO 

wt,~never t~L~ engine is not in use .. Air ln th., lank pr-o '.' ol,es 

ThE:: fuel in a fu il depDsil lanl i s ] e~ s E;: p o sed te-

Indep~nder)lly from equ.i. pl¡)E'nt i t. drl\.'es, 

.. 



the..-e are ce..-lain no..-mal check-ouls tht can be follow~d whenever th " 

engin~ does not start or" doe~ not '"Llrl adequ~te l y . 

indicaliorlS a roe a guid~ ln c.a~E 

S~~il1ed p e r-sorlncl and adequate tools arE necd~d. 

1. Do"o, nol slar't 

~. TrouLle lo start 

"': f<icL: bac:l: ",t star't 

~. Low power oulput 

6. Irreguldr- runrliny 

7 . Clve r -h"2at.. i 119 

8. Ver,· high lube o,ll c:ur,sumptior,. 

1+ 'L he L¿,USE OT rn2,1 ·i ur; e l i 01 I eós.ily founc..i, crlt:Lk 

CO~;: .J " t:;'s s l 011 , :i gr-'i tlOI¡, Th l ~ :. c/)eLk-up~ 

systemal i cl..",ll y d8n~=, can be ac.comp 1 i s.t1€:'d i 11 C: lhis is 

f i J Id possi b 1 E: u anlagt::: 

tifl;S shollJS possib le failurE5 \tJhich could arise latet, pe:-rmitting their 

bef Ot e lhe: DeCUrS. ThE' p~- c-,ceoLlr E:.' for 

c.he:· :.....k -up~ i S thE saniE" for all t,.pes of 



NOTE: Sometimes susspected malfunctioning of tlle engine, may be damage 

in lhe equipmenl il drives. In equipolent okdfunctioning is 

.:, u .. ; ! C' 

NOTE: 1+ the ",r:g1n,,' i5 equipped "Jith and "easy spin" startir>g system, 

lurn th e crar,k shaft counter clockwise to aLhieve a good 

compress iDn check OlJt. 1+ LOf1",pr-essiofl ls found to bE.' lo~"", it 

can b e due lo: 

1.; Bur nt v¿l ~.' 2S a nd / or val '.t e seaLs 

b. Bulged cylinder head 

8. Worn out cylinder- and/or' pi~Lon r-ings 

9. Bro~~en cDnnecting red 

1 GN 1 TI ON CHECI : OUTS 



Remov~ spark plug. Qui cid y turn eranl,: sloaft wtiilc holdin ~.1 th", spar k 

plug c.«bl" E'Cld :' mili dWc\y f, om the c.ylilldro·' head. 

ig n itiofl is wOl'kiClld s a tisf,,'ct.u,il y . Tr,;, 3. rlE'W ~pdt~: pluy. 

1 f nu =.par¡ ~ is pt"oduced, i1... CéUI bE' duc -Lo: 

::::,. Br ok~n f 1"/ ~"heel p 1 fl 

4. If lc.úrrect. gap bE .. twe:en CDi'¡t e, c..t fJ o ir"¡Ls 

5. Dit -t y Df blu-nt cont 2. c..t point s 

6. Worn out 01' c.huked bridgin g coritac.L po.n t s 

:. St.c r' t-cir-cuit E:',c: g r e,.urlc; cablE=' (if lhE':" ' c is OrlE) 

8. Shor"t-c ircLtiled s.top sl:Jitch (¡f ther E is orH:-') 

1 :~.. E.r cI¡ .t·::: ,'¡ c.:.ui 1 

c.a r'·L·UF at J.. 01 I el le;: ;.,: k 

depos i t h a 5 enough frEsh and clt'ar ; gas ol i n f:: . 

(Fl o -J e- t), cltt:::' c k ~ 1 'l d l the- 2..nd that f ;,.tE'l 

fre e ly thrcugh t.h c fuel lineo Ir, dll mú::lels, pl:!rfor-m a checl:' o u t. and 

a dJ wst rlee d l e v~) ve s. ClleL k if titE' c ~ ~c.d ~ (;' Llos~es L Oflq:.Jletel)/ . If 

li th E::' spar k plug 15 ~ve.t, i'L C2.ll bl::.\ UUE:: to; 



1. Choke loo closed 

~. Ve, y rich fu~l mixture 

3 . Waler irl lhe fuel 

4. 1he ci::rb uralor Y¿¡}VE: 1 5 Ll uc kEd ir: a :-. c:p t:. " pl'si"L1Ul¡ (!=lo-JE,t 

caruetr"aLor ) . 

'- ' . 

p } Ll i:-: 

Obs1.x ucL"cJ 1 iltc'r ::l(" '.'¿;l'/" uue t u ,Lr' t CJr gum ( P'ulsd- J""t 2,nd 

V¿cu-Jet carbur'ators) 

Car"bur'ator" valvo: is blockeu ir, clos,,'d p::osition (PIe-Jet 

c ar'uurator) 

4. Fuel pURlp does nut WOt ~~ (F'ulsa -Jefl c~r buratDr). 

CU{II t...; Ll ~ .t j D I I cf'¡';'¡'lIbe :, is ¡:, 1 ut) é,nd ¿~dd sorlLE' fuel 

t !·: r·lJ~J. 9 1 1 ll 'lt 1-,' er"g1.no 

~. L¿, ~ t:. 2.1:~; t : :er: sL o ps ~r-ÚL ~'::"',j lI:itl. ttll? d, )' s~, ¿\t - k plug c n~c : .. oul-=... 

INFLUENCE OF TH~ EOUIPMENT DRIVEN ON ENGINE PERFORMANCE 

1S sLlspec.ted to be Ver-y ofterl Nhat 

di";ficul t =,t2,r-t, vibr'atlons, et.L ., 

e q ui prr,e r,t U,' i VE'n LJy ti te 

é::rlo diffE~r-ent equipmenL dt-1VE'11 VJi th 

an e=ng inC' ffli:~lTLlrIclion, SLlch 

i s r ath!21' QUE to 

B~-iºgs ~ .. Sttatton en y ines ., it 

im~ossible to gi \ 'e a conlpl~t ~ li st of l~l~ Jiffe~ente sitLtdlions 

as 

t.h", 

many 



may a r ise. 50,ne p,·oblems due te the equipment itself and the most 

C Qnlmon c. é1uses ar e: 

D 1 F~· 1 CUL T 51 ART no Cf:BACU OF: NO SH\F:T 

1. LCJo ::. t:J o e::·ll . A loose b~lt as well as a loos~ blade car\ cause a 

l. iL I: l. o.:.c... h l: fi L ::.l lh ..... t 1.--.1} 1 ...... o u :-¡t t:-:: d e :_ LhL- sl<;.:~ ·~ l¡ ' 9 tfJ r c..u c . 

F I .... ,i L::. I l -:J 11.: 1 l!: ;.,:! I ¿:~ g'_' . l':' Il f; ~ ... L.-: I _i l l {) t ! I t.:: L ;"! .J;, I I i..: C,IIC' C: _ ..:. 7 i ! -{ 

~quipmenl dI i v en is dis:",,:,of"\llE'ct E:- d or if it is conn e cte:-d, ch ec k -Che 

si¿a tirlg lü.3.d vJtJic..h nl¿:Y r,::J'L lJL' '~'el'- / ~-trDng. 

3. Check that the remote c.ontr-ol choke lIChoke-A-tvl~-\ti e 11 i5 in ti ,e 

cer,ect posjtion. 

VIBF:ATION 

1. lll.b .::d , ;,neto-e: r cic: Ling pd: i.. s . 

Bent_ cra. nksr.2.-í- t. 

l~ c¡, 1\ :: • .1 l Ll ¿: ::i f..: e DLl~": 1 J f ;lJ . lf Ll ,; ld ¡:- · Ljlq .. - li.l,~l c.: 11 :...;loJ .;;, Co l c,d~ 

dis~Jl¿{l..E' n;erI L ~,¡I)ich ca:....:S E u ! ,b(. ~ l¿-:' :H:'C:.s, it IlI I...1 ~t bu r l.' ¡.J l(_\l;: ... ed . 

4. LODSE' nlüL\rlt cli n bol t s. L ..J L L ti 1':- 111" 

~. Brcken base plateo R€ .. pair ",- rep12,c:e .. 

LOSS OF FOWER 

1. Dr- í v el' E:'yui~ffl(::ld __ is'" bl o .: ~:et1 D~ dr d9 ytcJ. If po~s ible, disconn~ct 

en~l ín E:.· end OpE:t at:,;' I_lr iV<::='II !:· .. ' quil:'Hrl~nt []'d,f"luall,' 'l c) t'ind the ca:...,s~. 


