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THE DESIGN OF OGI SlEVTNG MACHINE 

0. E Simolowo and C. C. Ndukwe, 
OapsFtmernt of MBdtancal Engineering. 

Unkwsity of M n ,  
Ibadm* NtGFRtA 

In an attempt to ease the paesslng of Ogi (gmnd SO&& corn in slurry 
h) a major fd h N-, eopecia!fy among infants and themby 

the rate d L oonswn@bn. the. manual prmess of sieving Ogi has 
been sb&d and a new aechnologid method has b a n  deWW to 

p r i n e t p l e u f s u c b b n ~ b a c h i e v % ~ J i q u E d s s p a t a ~ o f t h e O g i  
mixture. Ttw 0gi sieving mechine  he^ been designed and assemW In three 
stages to improve perfonname of equipment. Pedormaes tests c a d  
wt on th€t4pyhin8 designed show that ttw h s m  hss a sieving flow rale q! 
1:. I x  10 m h ss mnpamd with manuel sieulng fiow rate of 3.02 * 10 
rn Is. 

Keywotdrc: Ogi SWZng. Mrachine Design. S u c h  Pressure. 

OgL an acid fermented w e d  pmtfwd from 
make. dbt and swghurn which GiPn be calqwized 
8 $ m b a s t a p l e f ~ d ~ l ~ u n ~ i n  
NQerk The cmeptlialkatkn of a m&nbd 
pcess d sieving Ogi (the OgT &wing machine) 
war brought lnto mlity in three sbgw d Wddm 
wmks done by Ndukwe (19931 and a group QF 
othars. 

R m ~ d O g i h s l o n g s ~ t h e  
ndgled OF a * n w  and mlmgists in Hs 
imprwement nwmthekas~ the impedance d oglm 
a veluabk sdme of nutrients especially amqsk 
idants cannot be overslat%d- mar the pars. # has 
besn d ~ w m d - t h a t  the maw m d ehwhg 
ogl Is t h e  cotmmhg, boring. . w W  tm unhygienic 
md~prop%rfydoneInwmecasss.  Hem#8 
ObjectiveddssWnganOgl-m-irto 
make ttw sieving pmma bter .  less borinp and to 
improve the liltrate quality #I h of o f n e w  
and deanrms. 

f h e A F s t ~ d t k d a a ~  of theQJlsievlng 
machine 5mIled the f#aned spedkam. 
klmm@ti# w skeletal arrangement of the equipment 
as by Men et. a1. '(1982). A antrifugal 
prrmp(wwwll ~ o f 1 w m t i n g w s s u s e d t a  

t,w w%=prsrsure dmp at * hip1 
stage and a sieving capacity of 8.09 XIQ' m h  
o @ W  at the first &age. 

T h e a e o o n d ~ o f t h e ~ ~ ~ d t h m  

the wcmd stages d design due to the r e d u d  
dlkimcy-d he newly designed pump. 

WbW al the third w e  cartied out by Addeke 
snd G- (2000) thsmfm c o r # ; s ~  on 
the imprwement of the blwws mm and 
ch-g appmpdate. matedab lor the machine 
urt&. 
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St- and other anbarrbsw atbys were .used to 
r e p f e e  other matenab m the rn-me piwa while 
(he we of the whale madme was atso mduw t0 
inuease :ne Preswn drop m tlie wmt at the 
W. and final stages of d q n .  

The machrne evduatm at the of thtr 
VlKd SWa 01 desqn sh&s tha~ the mcch;lnicsl 
F s  of sthnng ugt Is fasler than the marwar 
m r  Vplth tha prodatmn of a well w e d  OIp 
hbaw However mrrkr are stidl g ~ ~ r i g  on to impr;ow 
tkefhusneyd#emac)une 

2 ?ARTS AND OPERATIO& OF MACHlNE 

Theqgrmwubgmchwat~ th i rds (aged  
Wrgn IS made up of thelbttymg sx mi&. -- 

(b Iheslunycwmner - 
rii) The mxmg unit 
(PI Themngunlt 
tiv) The nesenroir 
Ivl T h  s u m  pump . 
twi The tripod stand 

S ~ ~ F Q  1 r ~ r n 8 ~ 1 d U d ~ m W W - d  
the un* of m ogl mng machine. 'The s l q  
contaner a a cyhndur d d m W r  24 M land height 
11 ~ W h l C h m e g a s t t P B ~ 1 n g u r r # f o r t h e  
slurry q~ and water rmxtum to k sieved. At the 
c m m m # m n t o f W s l e ~ ~ . ~ o g i a t u l  
waterrnbttwehfmm Ihealurry contiher inlo an 
w@tbslowlsadingmtoavahwhlch.bUrWdto9' 
cOnduit18anlongand29cmmd~andRnally 
m d 6 u p I n U w m ~ u n k  

T h e m a u n g r v l r t w h c h b a ~ a f r H a ~  
24em and height 24.- smm as mparlmertt 
w h e n w a t e r f t o m a n e ~ m a ! ~ ~ ~ a  

lntrodudion of water ia tp contEnWy wish thm 
&ny ogi m& In the 3 w n g  .wit thereby 
ptevennng qusck clogging of the s h h g  m n b m a  

~ h . ~ 1 v i n g p & s t & t s p l r c . i n 1 ( 1 a ~ u l ~  
w i t h t h e a i d o f t h s ~ ~ k n p u m p ( a i r w r m h ~ + 2 ~  
which when switchlad on cteates Buetkn pm#m 
needed fm the sWng operation. The aievad ogi 
filtrate ws depositsd in the 4 m m I r  whW the 
m u ~ r a m a i n s ~ r d ~ o n ~ ~ o f ~  
s&ig mambmm There is th0 v r 5 y  of 

.dlsmantt#89 the sewng un~t and mmvh~ ths fkbM 
caia while the firered ogi is dkwred M #Uh dom 

- in the og ~MOK which h018 a vuhm of 000124 
In= - 

The mpod stand prevents the ogl s w  maenme 
from buch~ng the wound thereby prevenhng the 
nwbq of We film@ unit. 

3.1 Power R m q M  for Sievihg Operation 

wesure generatecl m the slwrq.untt of me 
ogl s w n g  maehm rs &laled based wr tna 
design pmmpk mat the s m g  unn w nol Full d o g &  
axIun during t t t ~  s m g  0-t~pn ~ t m o ~ p h e ~  
v!wwe tbrekre is ~ m v e  on the surlaee of me a g g  
mxlm while sieving -9s is p m g  on Hence 
the VUSW0 (Pal generated due to the WI m m m  
a t s - ~ h l  abwathamvecloth and w8gawe 
WMer mmQsPhane p r s  (P,,ml 4 dtdemm 
hwn the Eqn (1 ) {tkugtas et al. 1979) 

p density d ogE mixhrm - 

Horws the power {P,) tequrred to caw out the 
swing aOwratign tas det4rmW wng Egn. (21 

WhereQt~themmWtWrate afagr Jury m 
s i e v m g u n 9 W B t h l W ~ 0 f ~ n p u m p  Shownm 
f r e r b h t i s t t r e ~ k o b t ~ f r o m t h s e x ~ t  
CQMIWW to find Be flow fate of the b g t  mixture 
w i t h t t m ~ d ~ ~ g d m p .  

The maxlmwndemof  lhewvegawewhIch 
S U ~  the s#lring rider the weqht of,- ogrm 
mbttum thereby prwmti T Ifffrom s3ggmg m u d  be 
detMnrined tw that Yt wn withstand the continual 
pmwmofthe&mbawd d u r i n g s 1 ~ v t n g o p s r ~  
The maximum ddbctbt {Wt) le W i n e d  from Eqns. 
(3) snd (41. 
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TM alarlstsd de- ot m ww gam isrn 
w t t h i n t h a I k n i t t a r . ~ r n a W w b t s ~ d  
the g a w a  matsrlsrt (gahrmbed aadl and fhmkm 
a o n w m s t a n d h w c t k n ~ u m b u n t h ~ e U l s  
m a c h i n e a a w f l a $ t h e ~ M o f t h e ~ ~ '  

' dmlg *vlng operation. 

3 3  h l g n  of lmpdlsr and Carm 

~~e-amgeonwtry  is - n i ~ m  
knpdlsr bbdas.acr pmfls, me amtntages d its 
s e o s o f ~ ~ s n d r ~ a m ~ a b o v %  
the dpl-coming of.awage e f W n c y  at thk I-  
slsge of &?slgn. l n w  and W r  deem d i a m  
(dl and d2 am chasm lor the im- 
and the values for the blade n u m b  (z), and the 
Wade mathat angle (Tp) Mth obtasnsd f r q  
design tables k r  centdfugal bfowrs (M. lW2) 
Monthamibn6d&. ThebtadeWMouW- 
angles ( P I  and fi2 r q e c t h l y )  for the impeller we 
mm obtained by c o n m g  ire gmwtby of rn 
Made. Fig. 3 shows a magnifml of a blade 
arcgMHnarymqpdakngtbekclebasepmlM 
of the blower 

In the des+gn of me bbwr =inQ prolile the 
volute shape wiUl paralbl walls t$ mpbpd. and the 
cad% pf i te  is deswikd by the equ- af a 
Iogwithlc sgiral given m Eqm. IS1 and (61. 

in Fag. 4 whkh a m  the eonlad point (01 
~ t w a n l ~ b a s g ~ ~ a n d t h e s p i m l ~ ~ :  

r = WIUS of c u d r e  of pmfb d 
-1ng 

r, = radlus of curnature of spiral p m h  at base 
clde 

a = air& sngb 
c = angle maswed abng Wng W e  
V- = ai?ilow vdacrty at impelk wtbt at wht 

to) 
v d  = impentr wW whul welodry at pomt (0) 

In order to plot the outWe of the am. ews. 15) 
and 161 are used ( k m g  ths VgkHIs d to'* wid am 
r is Warned). Eqn. (7) s used to pkt Iiw final 
o u ~ d p ~ f r o m ~ * 5 c a t ~ d ~ ~ ~  

point + = 290P where the 09th arm mrieds and 
mpletssthis d r @  m- 

The m M h a n s b M  stmmlina theory b rwsd 
in .th dobmhInatTon of the &url hecrd d%Wqmd in 
tktmtdfugalMower. lMtheoretiealw(~thlb 
gWn by EuM equatbn as: 

w h e  SF =@factor 
V,I 1 Velocity of wOrtrl.at inlet of im 

(value = O for design corrsidePedl 
Vd = V ~ t y d w ) l i r l e t O u t b t o f ~  
U = tanwnW vebciky at implkfs 

hlet 
U2 f tawntial velocity at irnpdtefs 

outlet 
Q = d m h n  due b gr8vNy 

The va'ues d Ur and V;: are &ul;ated 
geomstneally from h e  veloolty dragram (Fig. 51 
whm bs based onq@B+ atculated W s  of Br 
ob- in 3.3. From Fig. 5, 
vt - absdute vdomty or air at #kt b blade 
v2 . absolute velacity of air at outlet to blade 
V,I, Vro . dative veldt& at inlet and outm to 

blade r e s m d y  
Vt . a i r h  velocity 

The JQ fador (3F) whleh la adequate far thn 
mpe1ler g q n  is based wr the Stan& Wxstwn 
merthod which ts given as. 

whwe Z ~s Re numbat ol blade$ n the impelb f it  ta 
the btade ouMt angle and vr is vetWly of airflow, 

4, MACHWE PERFORMANCE 

Performam tests of the ogi stewng mchlm were 
cmkd out under two conditions namely. 

(a) wtssn suctl~n pqnpwas wconmted to machme 
ttrl when suction p h p  v r e ~  not connected to 

machine (manual #avmg) 
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Fig. J: Sph! Prohlew#h Patallsl 
Walls 

FQ. 5: Air m w  V0mRy m p m  for 1mpcHer 
0kdewitttArcGeomsby 
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The psrfomrwsps k t  m u r e  W the Wit 
mdibon twrth the urn of the pumpl was dewibed 
yl w o n  2.2. whik for the secmd #mdw, ths ng5 
m&m?#d sprjnkled wamwmshjMy'Mowed to 

. wss rncc~lgh the Bitwe doth mm natlrfal 
gmbtional fme. B&tb tests as dewhid w e  
mdueted four ti-5 each irisvhrg fbw rates 
wee detmnm-try-taking the time Y tahm 
v d u m a s ~ f o g i r m x t w s t o ~ t h r o ~ t h e ~  

unit P~~ in Table ($1 am the results of the 
tests fw the two expenmental 

cmdttrorrs 

Wt%rullts pmsmted in fa 1 show that !ha 
average flow rate of agp urmg the designaf rnachw 
( 1 7 . 1 ~  10%~) rs368$6kwterthantheRwarrate 
d Q@ (3 02 x tO' is) usrm thm manu swwng 
pr- 

%+ 
Table 1: P e r f o m  Results of th! OgS Sblw Mchm 

r 

" T  YP e of Sievin B Votumehq Tlmm 1s) Flow ~ a k l d t s )  
r1.52 149 3.03 x 10- 

2.99 x 10'1 
Manual S- 3.10 XZU# 

4-34 x loG 146 2,Wx 10" 

p 
453 x 10- 82 11.8 x 10.' 
9.34 x tou 05 11.0 x 1U2 

h t n p  Assisted &vhg 9.52 x 10 87 I 0  9 x loQ * + 
- 9 . 3 4 ~  1W 84 M 

A w a # e  .L 4 = I 1  l k l o  n.l tS 

Owr the years. the manual pmms ol awing ogi 
~grwtndsoaliadminslunyIormlhzwahaysbym 
slow, tedious. hang. time wmsumirq and in*some 
cases unhygienc. The posdbYily of mechan~inq 
th% siewng process of q i  us~hg a pmcess BjQnilar to 
that of sdid-lrqttd sdpmbon Svtlfomky, t Bvl. hast 
been s m y M  and three deslgn d the 
sw*usg tmchrn presented 

Resuits have shown that by mctmnuatiwr of 
the agi slevlng process. there is about 36898 
mprovement over the m a n d  of Wwng 
Ogl A pressure of 106 34KNlmm which aGts m lk 
soEVkPgBWfBCeiB~~nfhes@vbrgimitofthe 
mhne whtk the W k  -gal pwnp with 
~ n s l  walk u r n  as me suction ~t of IM wr 
awing machine has a developed -1 head d 11 
54131. blw, resuNs obtated su far shsw Wet tile 
pressure dmp prodwed by the wtm pump &Id 
bn fu- immased w e b y  bnpwvlng the 
prtwmance d the ogr aiev~ng m;lchlne 
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