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ABSTRACT

This research studied the effect separation.of palm kernels and shells. The studied
had 2 processes. 1.by cyclone 2."Shaker machine. The upper cyclone tank made of steel
with size of diameter of 50.¢m, height of 100 cm and thickness. of 4 mm. The below
cyclone tank had a cone the size of the top diameter of 50 cm and bottom diameter 20
cm, height 100 cm and a thickness of 4 mm. For outlet pipe with a diameter of 20 cm k.,
The experiment had used to the length of the core tube 110, and 165 cm by adjusting L
the wind speed at 27.7,,22.2 and 33.3m/s.. The results.of core pipe length 110 cm could ‘
not be separated shell out. And the results pipe length 165 cm, and the wind speed of
22.2 m/s. Best performance of separates the seeds from the shell was 0.886 ke. Part 2.
Shaker machine made of steel with size of 1 110x200 cm., Inside shape had triangle at an
angle of 60 degrees. The experiment had used to strokes-at 140 and 220 cm. by variable
speed stroke 83, 91.and 100 rpm. The results of stroke 220 ¢cm and a speed of 69 rpm.,
which effectively separates the palm kernels and shells was 0.412 kg, which s effective
to 87.7 %. |

Keywords : oil palm fruit; palm kernels; palm shells, cyclone tank, Shaker machine
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5.0. Jekayinfa[8] “Development of equations for estimating energy requirementsin
palm-kernel oil processing operations” A study was conducted to determine the
energy consumption in palm-kernel oil (PKO) processing operations as carried out in
nine PKO mills in Nigeria. The mills were equally stratified into three categories to
represent different mechanization levels and production capacities. Mathematical
expressions were developed to evaluate the energy requirement for each of the seven
readily defined unit operations, namely: palm-nut drying, paLm—nuf cracking, palm-
kernel crushing, palm-kernel roasting, PKO expression, PKO sifting and PKO
bottling/pumping. The equations were exploited to compute energy expenditure by
the mills using measured input data. Empirical equation was developed for each unit
operation to relate energy requirement to palm-nut/kernel input. The application test
of the equations indicated that about 352 MJ, 232 MJ.and 177 MJ was averagely
needed to process 1000 kg of palm-nut in the small, medium and largescale mill,
respectively, while energy requirement for each unit-operation in ‘each mill category
was also estimated.

C. O. Akubuo[9] “Palm Kernel and Shell Separator” Based on relevant physical
properties of palm kernels and shells, a separator was designed to remove the palm
kernels from the shells. The separator has two sections: one to remove and collect the
shells; and a second to collect the kernels. The separator is power-driven and can
reciprocate at three dilerent crank speeds of 93, 120 and 200 min' and "Ve crank radi
of 20, 25, 35, 40 and 45 mm. At the crank speed of 93 mm‘] and crank radiusof 35 mm,
kernel purity was"82%, kernel recovery 86)2% and separation eSciency 82)1%. The
capacity of the separator is 446 kg h against-a manual hand-picking rate of 60 kg h!
that characterize the ‘dry method, of separation in local palm kernel oil mills'in Nigeria.

R. Akinoso[10] “Physical properties: of -fruit,-nut and kermel of.ocil- palm” Physical
properties of Tenera. and Dura varieties of -palm fruits, nuts and kernels were
determined at 3 levels of moisture content (5, 8; 11% ‘w.b.) and temperature (40, 60,
80°C) using standardmethods.Obtained datawere subjected to regression analysis and
ANOVA. The moisture content and temperature effects on mass and force at break
point of palm fruit, nut and kernel of the two varieties were significant at p£0.05.
Sphericity was not significantly (p£0.05) dependent on treatment. Studied properties of
both varieties showed similar trends but differed in quantity. Shapes of Tenera fruits
and Dura nut were close to ovate shape while Dura fruit, kernel and Tenera nut and
kernel were close to a sphere in shape. Quantity of energy required to compress a
kernel was the highest, followed by mesocarp pressing and cracking of the nuts.

NQYAN 81 MBISHY wazAmE [11] NMSANYINATDIUTEANTAINNTHENUR LT 99NN
vounmlneyanaasslelaslalaauiisonuueynsy lgasununisnaaesdell Wisuitouna
nsneasslaednsinislravesvediva a‘lgm@%maaLLS?NLLaaLU@%L%W?‘U@W@&LL‘ﬁdL‘fJuéhLLUS
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aunAvIAlng Ui sEanSammsueniniweslesivunadn druesidusveseudild
vinsnaaesd 0.1, 0.2, uaz 0.5 wWasidusveauts wudwﬁma%w‘?juﬁwaqLL%aﬁaaﬁqmaiﬁmgmﬂ
Saamﬁwﬂﬁ’lﬂuswumTVTNWudau%zwﬁﬂm%mun’mwﬂmaqmamﬁaﬁwaaLL‘ﬁaﬁﬁmagL%uﬁ
wnazanAslussuuLSanioredegundmsunssuumsuenyaaNa

Hideto Yoshida[12] . “Effect of blade rotation on particle classification performance
of hydro-cyclones.” The effects of top blade rotation of hydro-cydones on particle
classification performance were examined experimentally and via a simulation study. It
was noticed that the cut size of a hydro-cyclone decreases as the rotational speed of
the top plate increases. Compared to the standard case without rotation, the accuracy
of classification with top plate rotation.inereases-under the wide range of operational
conditions. Newly proposed type-D cyclones with awspecial blade indicated the
smallest cut size with a“high accuracy. of \alassification. The increase of classification
accuracy is due to the production of -outward radial-flow near the'top plate and this
result was simulated by a CFD calculation. The ‘computer simulation also agreed
qualitatively with the experimental data,
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fiUSunaay (Soap Content) luifudosay 0.005 vasmiin
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Cyclone o gunsalitldfuunnlulssaugnamnssy uay 1luinguseasd oinuayidn
A, eyl aufiiiu cyclone 8anun fmuazennuniy, cyclone yzidadulalng aufiiumat
w84 cyclone axdiA1mLEg9 wasvyauag el vhlsidu wie Aevasudu enaesidu gulsl iy
wighilnn asgenusiesouseliiuaag Toedumandasifuldnivuy detluiiariely High Efficiency (long
cone) cyclone Sdnwairdsgusimuy Tumsduiaiionvuinues cyclone Whnngaududnsnisiva
vosau (Flludzundne) Sufudemsudnnnisivavesan (Q : m3/s) densruudr i
ﬁwqmdwqﬁaﬁ

12
)

D = 3.16 25687 (3.1)

D = diameter of cyclone; m
Q = Air flow rate ; ma/s

v = Air velocity at entrance of cyclone ;m/ s

3.4 AIUIUNIVUINYBILDIADS
ANEUNIAIRE RS warldausens1u Attt un1sduLwanAIUIaA YR L T seuluntstu
a1 970 SouUsauT Lasiiving 10 Wi @ nihefnfivewmss)

mnqmmmﬁmﬁﬂixﬁwﬁamemmamms

s By (3.2)
ARUR LA i = wsale (Hafuens)
F = wsefleannegay (HI8w)
r = FEdwaTu (Lues)
NFATINVUIAT
Wp = 272N (3.3)
60
AINAUNITANNUA LA

wp P9 W39
T 79 Wuusds (H9uuns)
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N A9 AMUSITEU (SaURBUNT)

Cyclone Aa gunsainldiurinlulssugnaivnssy waz Tludnguszasd ednuaginda
Ay LoVl aufisiu cyclone 90N A uEre1ALINTY, cyclone asmdndulilng auddunaudy
7199 cyclone 9zdinnudage waznyuauegnelu vinlidu w3e elasuuu 0199zl duld wwieingg
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e v °o @ v LY « Y @ o °
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Mugnsiteeatl

D = 31629/ W

D = diameter of cyclone ym
Q = Air flow rate ; ma/s

v = Air velocity at.entrance of cyclone ; m /s

3.5 nannsvineuvadlalasialaay
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gunsaileleslelaau Uszneusasdiuduuudadusunsenssvansefumielouvidageoglufisniswes
uddia finsefedsuasdadundalefivaisvensiods msluasennisanuandn (enszuay
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Aousamdsanszyhoouneadainarilreynagnadnlilvaludanisiutveslslaslelaau Jprimary
vortex)  aunIATUIARIeTY nTedid1Anud1dmneiniuszdussdaudnatsineiu vilviueneenain
fulslagounniifinnumuiutiosazindoudidiludegudnans secondary vortex) uazmauiduinden
fudauy senmatasmiseanduuy Wortex finder) Soniinsinasuu Joverflow) unigfioyanaiis
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a4 )Spigot) 13eninN1sivaniuge Junderflow) Aauandlunmit 3.3 waznisivasuaavsgniasesen

11AEANUAUVNAUANUAUUTTEINA

A 3.2 Tassadreveslelaslalaauiiun Kraipech. (2002)

Undariow

awil 3.3 dnwaznsinaniglulelaslalaufiun Kraipech. (2002).
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3.6 nsldauuazdedidaiduveslalasielnay
3.6.1 msldauvaslalaslalnay
1. Tlunsuenoymavesuieesnanuaamadld 1wy
1.1 nsuenaynaveddsosnangdulunssuiunisnangdfu
1.2 makgneynautiosnaniutl
1.3 MIUeNaUNIATILTIENIINTAAUYALNY
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LAYNTEATY
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3 NSLENEITRg ey BYne N NaITasaneRYIuaoulunITRanLT IULAYLaEDUY

4 nmsdpruinoymalunszuaunisanadnas laeundleleslaslaauazgninuildugneyniaiis
vundaus 4 - 600 lansou Torsnethmisfiiulidemeslelnslalaaufo nisflamisarhauls
ogemoidlodladliiituduiiedoulmianlilalnslelnauisiagninsdlddie uasiduen
Urgefnwdosainmsdnuaanuide Kraipech, 2002) Milvaiinsnagudefuaztoidsveslalas
lelnaulsad

3.6.2 Yoftvadlalnslelnay

L. laloslelpauanunsaldlunmsufudnisuenansiduaionszuiunis

2. lelnslalpauannsaasusadoulsae ilonganissidifiidunguuosens

3. lelaslelnuidugunaniisromslfaulisagnuashesensindauagnmstngedne

0. yuavedlalaslalrauiowindn iliiedemsfind wargunanilelaslelnauli residence times Tu

msuenguilalTouifisufugunsaidy 1Wu Sedimentation

3.6.3 Tolduvedlalaslelaau

1. fasrdnlumsuengu anusulunisufdfan was Cut size Suidlesnangunsswedlalasialaay

2. feauliBongulumstadauaz i ifouesdlslasielnay

3. PernsdnnIou insznfaanuiivesastouss
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UsgAnEuamsiiu )collection efficiency) tadlalnslelnautiutuagfunanaiiade
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1. YUIATBIBYNA

2. ANUNUIRUUYDIBYN A

3. ANUEUT VB IVDIN A
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5. aruSevauvawislalaslelaay
Ussansnaazanasiiothdosoluiiinty

1. pnunilausunsuasl

2. @urhgudnanveslalaslalaau
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3.7 sUuuumisinavesvatmadlugunsailalaslalaauuuulifunulany
deaunefidesnisuendudnlululslpslelrauniwesou asRananuidudaldauid
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voswaslravzifiamafsaiulaefinisvguiunig uonagindouiasgiiuans daunasuyuiusuluae
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Sffaltangential velocity, vt ) aaaitdalutusail radial velocity, Vi) kagaruidilubuifa axial
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3.7.1 anudaluninduda tangential velocity, vt)

AUSeIUa19BIUaNe vortex finder AU AU A AT oS AlanasaudeA nilegeSall

v

Tanindaiiues vortex finder S9N WA 3.6 a@rnsaasutsiduauduius fadl

Vr" = constant (3.5)

e 0.6 < n < 0.9 uarvmEAsFdanasoludn Puduuduiasanadasfiausuududa
wsiulnemsafuses <7 qunsseieusnamnueIna air core)

AuusnaduuumiioUataues vortex finder TulU Audnundudadnedivunldumiioutu
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3.7.2 andalunuiiny Daxial velocity, v, )

mslnaresveunatfem sty Smasduethannlumsyhoueslalaslelnay
wszinieeynalvasenur 9InaTHR 3.5 UTnudausseais vortex finder” anktaadun
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Wl TILarlvaa Laresnguiteandauans Junderflow) fiudin vortex finder 11 voaarasdl
amisageganazlnaauniiuinalnde suntedlalasialeautimiartasinmiuuunuanas
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Vortex finder
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B Uddielow wae distdbution
m € DourQow ales dlarabalse

m b Exooss of Ltarmpdkate sizes

At 3.8 suuuumslvatesasvaiiglulelnslalnauiinn Heiskanen. (1993). p. 166.
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3.8.2 musuan )Pressure Drop, AP)
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Fasnsinavesansiau JFeed flowrate) msmarngsuazwilanindesdiofnataausuludiuds
nsluavesvsanauirdaunsailelaslalnau annaduiussswinanausunazdnsinislnaaunse
thlu@gunswanugldfan i 3.9
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Capacity curves for $U-mm hydrocyclone
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A EJW’JViE]LLﬂUﬂﬁN%@QI"UIﬂﬁU 165 \yURLUAT

A5 A, 1 HANTNAABIAINUNIVIOUNUNATN 165 LWURLUAS AU 22 Hz

¢ o ¢
LUDSIEUANITIEN

AULEY m/s gn51N15tioy -
wanlukg) nzan LAIWRN
1 kg 0.63 0.294 0.076
17.2 kg 0.982 0 0.018
1 ke 0.79 0.196 0.014

AN N. 2 NANITNAADIANLEIVBLAUNATY 165 LUUALLAS ANLD 24 Hz

) - Wesidusnisuen
A5 m/s gasnrstou .
waalu(ke) ngan LB
1 ke 0.97 0.012: 0018
29 ke 0.896 0.092 0.012
1 ke 0.992 0 0.008

PSNT N, 3 HANSUAABIANNENTOUNUNANT 165 LURWAS AIIUE 26 Ha

) = wWastdusinisuen
ANIL53 m/s onsInsUou =
wianlulke) nean LAY
1 ke 0.978 0 0.022
32 Tkg 0.966 0 0.034

1 ke 0.628 0.352 0.02
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