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EFFECT OF WORMSHART SPEED AND MOISTURE CONTENT
ON THE CAPACITY OF A BENISSED OI1. EXPELLER

-

—_—

OLAYANJU, TM.A. COREN]
Fedesal Institate of Industrial Rescarch, Oshodift eyep 7 g0 2 (:17;_
EM.B. 21023 tkeja, Lagos. ASFictltimi  Engimees
E—mail: tivanju@ yzhoo.com /8818

ABSTRACT :

he effect of machine warmshafl speed and seed maistore content an the capacity of a cottage - scale oil
expeller was studied using two beniseed accessivn: Yaucew 55 and EX. The expeller has a basnel of
G0mun dinroeter aod a special wormshalt of 600iwn length and wis powered by a  (L73RW electric gear
seduction meter. The machine capacity incressed frum 9,98 1o LLESkeMand 8,91 1o 1152k, sespectively,
for the tvo avcessions as the moistere contsnl invreased from 4.1 10 §.3% wet basis at wonushafl speed
of 3 pm. A fusther increase o modslure content w 10.3 % decreased the capacities 1o 10.50 a0d 9,63kg/
I, 1espactively. This was a general tend for all the wozmshaft spaeds (43, 6l and T3opon.
The ¢capacity of the expelies was highly affected by wormshafl speed, moisture content and seed accessions.
It was teand o be greater al Jewer levels of wormshatl speed and moistine conteat. The maximum
capacities of 13.22 and 12.08%kg'h were vblainsd al wonpshatt speed of 60rpm and §.3% moisturz content
for Yandev 33 and ES. jesvectively,

Keywords: Beniseed, Expeller, Capavity, Wormshaft speed, Moisture content

Introduction

Mechimical expression of ol from oifsceds can be
accomplishad majorly by using a plate press, an
hydrauhic press aran expeller. According to Chaasanyva
and Kolcoso (19407, NCRI (1995) and Tuade
AXintunda {20007, plate and hydraulic presses are of
LoW c4pacities, tme consuiming and less ettective,
Thercfore, an eilexpetler, which expresses oil more
ctficiently 1s prefomed,

Oil expelicr has beer described by UNIEERM (1987}
as anceuipmenchaving ahorzongl rowting imetal screve.
which fecdsil acaring raw marcrials into @ bacrel-
shupedd onter casmg with parforated wall, Most smal
expelleny arc power diven reguining about 3kW and
arc able to process between 10 to 50 kg per hour of
oilsced dependinzon the type of cxpeliorusad. Bigger
UNILs processing greaier quanttics ave avaitable foruse
o large mills Some expellers have supplenentany
hearess futted to the bane! ra insprove oil vicld. The
expressed cake has 5 18% (w/w) residual oil,
depending en the tvpe ol ailsecd and operating
conditions | Roscdown, 190 and Desai. 1998).
Theeffect of processing ol operational piamelens
onexpellercapacity, vil recovery and residual m! =
in—uake of different oilseeds huod heen studizd hy
severdl investizuirs. Kher sed Hanna 71983)
revizwed the exprsssion ol oilseed inanexpeller ind
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their vesull indicates that pressure, femnperalne,
pressing fime and meistute conrent 2re the factons
that affect expression of oil from oilseed.
Sivakurmaan and Goodrarnt (1987) or: the other
hand, reporled that peanut Teed rate, vil expression
rate, meal ol content and expression elficiency cun
be conirolledin u small screw press by varving the
internzl pressure of the serew press. Thoew siated
thul a reduction in irtemnal pressore led (o the
increased peanut feed rate and inereased meal o1l
extructivn rule in te imilisl siages, increased coke oil
content and lowered ail expression elliviency.

Vadke und Susulski (19887 studizd the effect of
warmshall spesd, choke apening ami seed pre-
freatment, te., moisiure conditiomny, (lzking and
prebeating of cunola seed in g small serew press.
With reduction of choke opening und shufl speed.
maximam pressue incressed and heth press
tbroughpul and residudl oilin the cake decreased.
When citherthe whole sced orflakas were prehcated
.0 the range of 44 to 1DV °C, the pressame and
throughput increased and residual oil in the cake
cleercased. Fhe press throughput and oil output were
maximuer at 3% mossture coutent {wit basis ) while
:he residual oif showed a continuous rise with
INcredsing moisture content. From the foegoing. s
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importan: thatoptmum processing and operaional
conditions tor the cxozession of vil from benisced
heidenti fied lor higher il vield and imarove cake
unity al rmmimunn noducton cost Uheretore, the
oljective of this work was G study the elfect of
wormshall spetl ol maisture content un te
capucity of 3 specially developed beniseed cil expeller
With # view 1o maxinmmsing il operation.

Materials and Mcthods

Muchine Specilications

Iostofthe ol expelions aviilanie in thes country could
not pectorm eftectively with henisced becsise of 1
small size. 'Vheretors, s furetonal power -openaed
expeller containing a special wormshaft rotating n
cylindrical bareel wich perforations wis developed
lased on e application of parrncters abtamsdl iom
the deteomined physical and mechanicu] properiies
of the seed (Olavanju, 2002). The machme
specifications arc 4s follow:

Length ot chamber, L {mm) =300

Diameter of Chamber, D (mmj =60

Length of Wormshafl, L, (mm) = 600

Number of worims, n =

Worm pitches, I (mm)} =2 x 25, 3705,
37.5,37.5,37.5,372.5

Depth of worm, H (mm) = 6.25

Thickness vl worn. ¢ (imm) =6.25

TTelix angle. a (degrec) = 10

Mean diameter of screw, 1) =54

- Speed of rotation, N {pm)} =45

Power requirement, ' (kW)= 0.75

Speedol elecuic acar reductionmoton, N_(ipm= 180

Experimentul

Three experinents involving an interactive study of
the theee independent vasiabics viz: wormshaft spesd,
mostare content and berisved scoession were
cartied out to cvaluate the capacity of the Tinaaed
oil expeller. Four levels of wyrmshall speed. four
levels ol muisture content and twe levels of bemisced
accession were emploved. The wormshaft speed was
vansidersd as the main-plot, while the moistuce
cemienl amd beniseed accession were consicered as
the sub-plot and sub-sub plot respectively. Fifty
Miograres, euch ¢l the two commaon benisecd
aceessions — Yandew 55 mmd TS were procuaed rom
At Agric, Products Lad., Apapa. Tagos. The seeds
veere eleancd using i specific wravity sepaaton o
remove dust, samel, dry eaves smlemply cagsnles.
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The maenstnse conlents of the o beniszed accessions
were determined by the oven drvine method {ASAT,
19981, Mathods desiribed by Kachru et al. {1994)
woie used o adjust semis i the cdesmed moisinme
conteat. LDehulled semsced ssmples wone prepemed hy
using FLURO established metaod (Olayenju et af.,
20007 Iwo xiloarams, cach of the dehulied beniseed
saniples was powed into the feeding hopper of the
axpeller. The spead was adjusted with the aid of a
helupulley arrangement to the tirst specd. When a
conslant speed was indicated by the tachometer
uiached t the wormshatt, the feed conwol gare was
upened or e seed O pass onto the cXpression
chamber where 1the seed was ceushed and
campmessed. The crushing time was noted. The
capacity of the expeller was deteqmined as the ratio
ol the caushed material to the crushing time.

Results and Discussion

Tahle | mives the data on the inachine capacity from
the samples at diffcrent wormshatt speeds and
moisture content levels. Figures 1 and ™ show thit
there was an increase in the capucity as the
wormshatt speed increased from 30 to 75 mm at all
the rmoisture content levels of 4.1.5.3,7 7 and 10.3%
wh. Figures 3 and 4 show the cffect of moisture
amient anthe machine throughput. It was observed
thal the capacity increased as the moisture coneent
increased rom 4.1 o 5.3%. Further increase in
mnsture content to 10.32% led to a decrease in the
press vapacity. This was a gencral trend tor all the
wortnshall speecs (30,43, 60 and 75cpmy) and for
the v berisesd accessions. The maximummachine
capacities of 12.99and 12.08ke/hour were obtained
aL wormshaft speed of 60 rpm and 5.3% moisture
conent for Yandev 35 and b8, respeerively. Stmilar
resulthad been 1eporecd by Tikko er al { 1985) while
evaluating the pecformance of a baby oif expeller
foroil recivery and eneray conswmption in jelation
Lo seed moisture and wormshaft speed. They
ubserved that as the wormshait speed and choke
opening increased, the press throughput also
mereised. They futher stated tat the maximum press
Uomphipul was vblained al 3% seed moisture
content. The shsurvaiion inbe present study may
ae due o the Maen thal as the wormshaltrotales, the
heniscad nuiteral acd | and 3.3% rwislwe conienls
wethisis whichwore vory dried, olTeredleas reastinee
te the wormshaft movemenl, therehy Teading o am
imercase i press throughpal s the wor sl speed
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incieesed, Plowever, an LOUS%, moisture conlerl, the
nitaterial was relatively wel, thereby creating o eexistan
effecton the womizhatt movementand thus leading i
o deersein michine capaaty.

Conclusion

Thz tollovsing conclusions are drawn trom this
rescarch: “Lhe statistes! analvsis formachine capacicy
shwwed that the third leyve! of wormshatt speed (60
rpm). the second level of moisture cantent {5.3%,
wh)and Yandev-35 accession were the oplimum

cxperimental levels at 13.22ka/h chrovghpul. The
machine throughput was highty aliected by worrmshall
speed, moisture content and secd accessions and
weere found to be geeates ar lower levels ol inoistioe
contznt and wormshaft spe2d.
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