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The design and development of coconut oil screw press machine

Natiawut  Trakarnsook
Nicha Rattanakantadilok
Pidok Sooksawas

Assist.Prof.Chamlong Prabkaew Advisor

Abstract

Coconut plays important role in Thailand’s economy and our population consumed more
and more vegetable oil every year consequence of people have changed their trend of consuming
oil from animal to vegetable oil because of more awareness of good health and atfordable price.
This paper deals with development of an oil-screw press which is driven by gears and
transmission motors, since this method gives better performance comparing to other methods.
Focusing on improving oil-extracting performance, using minimum time and least labor works. In
oil-screw press mcthod, pressure from screw is applicd to crunch the nut, its ccll membrane
would be broken, and the oil would leak out from the punctured holes around tbe press cylinder.
While the cake would then be pressed to the other end of the cylinder and comes out to the waste
silo. From the result of the test, the production rate is 530ml] per hour with appropriate opcrate

speed at 176 rpm.
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bxh
3-4 10x140x4 | 1.0 | 0.6
4-5 15x2.60x7 |20 |08
5.6 20x2.60x7 | 1.8 | 1.0
6-7 2x2 20x2.60x 10|29 | 1.0
7-8 2x2 25x3.70x10] 2.7 | 1.2
810 3x3 3.0x500x13| 3.8 | 1.4
10-12 4x4 30x650x 16|53 | 1.4
12-14 5x5 5x3 40x650x 16|50 | 1.8
14-16 5% 5 Sx3 40x750x19] 6.0 | 1.8
16-18 5%5 6x4 50x650x 16|40 |23
18-20 6x6 6x4 50x7.50x 19| 5.5 | 2.3
20-22 6x6 6x 4 50x9.00x22] 7.0 | 2.3
22-25 8x7 8x5 8x3.5 6.0x9.00x22] 6.5 |28
25-28 8x 7 8x5 8x3.5 60x100x25| 7.5 | 2.8
28-32 8x 7 8 x5 R x3.5 80x11.0x28]8.0 | 3.3
32-38 10x 8 10x6 10 x 4.0 10.0 x 13.0 x32| 10.0] 3.3
18-44 12x8 12x6 12 x 4.0
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50-58 16x 10 16x7 16 x 5.0
58-65 18x 11 18% 7 18 % 5.0
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1.60 0.35 1.373 1.170 1.221 1.270
2.00 0.40 1,740 1.509 1.587 2.070
2.50 0.45 2.208 1.948 2.013 3.390
3.00 0.50 2.878 2.307 2.450 5.030
3.50 | 0,60 3.110 2.764 2.850 §.760
4.00 0.70 3.545 3.141 3.242 8.780
L 4.30| 0.78 4.013 3.580 3.688 11.300
5.00 0.80 4.480 4,019 4,134 14,200
6.00 1.00 5.350 4.773 4.917 20.100
8.00 t.25 7.193 6.466 6.647 36.600
(9) 1,25 §.188 7,466 7.847 48,100
10.00 1.60 9.026 §.160 8.376 58.000
(11) 1.80 | 10.026 9.160 §.376 72.300
12,00 1.75 10.863 9.853 iC.106 84.300
14,00 | 2,00 | 12.701 | 11.546 | 11.835 | 115.000
16.00 2,00 | 14.701 | 13.546 | 13.835 | 157.000
18,00 | 2.50 18.378 | 14.933 | 15.204 | 182,000
20.00 2.50 18.376 | 16.933 | 17.204 | 245.000
22,00 | 2.80 | 20.378 | 18.933 | 19.284 | 303.000
24.00 3.00 | 22,051 | 20.318 | 20,752 | 353,000
27.00 | 3.00 | 25.061 | 23.319 | 23.752 | 459,000
36.00 3.50 | 27.727 | 25.706 | 26.211 | 561.000
33,00 | 3.50 | 30.727 | 28.706 | 29.211 | 694.000
36.00 4.00 | 33.402 | 31.c03 | s1.670 [ 817.000
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42.00 4.50 39.077 | 36.479 | 37.129 |1120.000
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52,00 | 5.00 | 48.762 | 45.866 | 46.587 |1780.000
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60,00 6.50 $6.420 | 83.282 | 54.048 [2360.000
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3-4 1.0%1.,40%4 1.0 9.6
4-8 1.5%2.60x7 2.0 | 0.8
5-6 2.0K2.60x%7 1.8{1.0
6-7 2x2 2.0x3.70x10 2.9 1.0
7-8 2xp 2.6%3.70K10| 2.7 1.2
8-10 ax3 3.0%3.00%13| 3.9 1.4
10-12 ava 3.0%6.50%16| 5.3 1.4
12-14 5x5 5x3 4.0%8.50%16| 5.0 | 1.8
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Abstract
coconut plays important role in Thailand’s economy and our population consumed more and mote vegetable oil every year

consequence of people have changed their trend of consuming oil from animal to vegetable oil because of more awareness of pood health
and affordable price. This paper deals with devetopment of an ofl-serew press which is driven by gears and transmission motors, since this
method gives better performance comparing to other methods. Focusing on improving oil-extracting performance, using minimum time and
Ieast lahor works. In oil-screw press method, pressure from screw is applied to crunch the nut, its celt membrane would he hroken. and the
oil would leak out from the punctured holes around the press cylinder. While the cake would then be pressed to the other end of the eylinder

and comes out to the waste silo.

Keywards. oil-extracting performance, ceil membrane, cake
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PnFTemcoetficient of friction, f dwiisai fang
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Screw Material

Material Steel | Bronze | Brass | Cast
Iron

Steel, 0.150.25 | 0.15-0.23 | 0.15-0.19 | 0.15-0.25

dry

Steel, 0.11-0.17 { 6.10-0.16 | 0.10-0.15 | 0.11-0.17

machine oil

Bronze (,08-0.12 { 0.04-0.06 - 0.06-0.09

a , . : 4
fassnis ¥ Cast iron lnmhangindentd fedisyintus

Weevmauyintiu 0.4

T =(243x10°)x 0.045{ 0.020+ (0.1 1)0.090) ]

7(0.090) — (0.11)}0.020)
=182.15 N.m

.
Ao lun s winssngua W)

| P L1
Wasnired whansuazwaomang Cast iron) Sslmindwy
Wit 70.6 KN/m’

- dminangmlean
2

{0
1ﬁumsanﬂauﬂwmm=i\rrx T |<0528

- 412310 m’

=70.6x4.123x10"*
=0.291kN = 29.664g

1
dhdnuaeang

»
Sbwingaawamnigen

.:]‘
1FNPTERANR :m”"lo %035

=3.367x10" m*

umminowal = 70.6 x 3.367 x 107

= 0.0237 kN.
=2.423 k.

wsladwiduiminmawarsngnnsams . 7 = la

wamapdsanTseun 0-60 e/ Mom = 0.5

A
_ 0 _80x27 o sobrad /s
i 60x0.5
dmtuang
o mrt_29.66 = 0.05°
2 2
=3.7x107

T = fa=3.7x10 7 %12 566 = 0.465 Nm

AmFuw
[ mr _2.423x0.0128°
2 2
=1.892xt0"°

T=1la=1892x10"x12.566 =2.38x10 *Nm

ST ﬂﬁummmxﬁng =(.465 + (2.38x107)
=(.467 N.m
sotulbundterdasfumstniviu do
Tiow = 182.15+0.467 = 182.617N.m

- LI J
4.4 MATLNTIORR R Eh i sARRald

DnaRmImTTE RS i Fe e ¥

Turisthhsienedniao,
w, =2V
60
_ 27 x1B2.617x60
60
== 114742 W

Wasnmwssames | hp=745.7 W
|4 e w YN TR AT W) A a
urdneneri sl edullsinunadifienn
IanAuasdanfuawadiininam 2 wsadh(hp)
doniy 2 hp=14914 W
lsndliegedeamawmaium 2 ush eingums

— W, x60
2aN

= 1491.4 %60
27 %60

= 237.36 N.m

pperdsmAsanleteudnanssiifienn

T motor

Jmndu u.amﬁ:n13;1mn§'ua1’nqﬁl.ﬁﬂmauﬂﬁﬁﬁqmﬁwmm‘%ad
Fadanlfuawedifuineg 2 usadn(hp)
Fadnmmeimdh s ansnmdne 85% asriould
0.85(1491.4) =1267.69 Arlaifuanaluns st

FnusiiueasansAiernidaesamading 2 s
Pndsudteflidmiuiuingiuinstiade
= TH‘IDTOI' '"'Tlotal =237.36 - 182.617N.m

=54.743 N.m

Fobmadurssangiidrmidmamanes 2 usih



nlgd asEmIY us w0 eTinInrTIueTone da.2:2550)

T,=F, 1+afd,
ad, - fl

54.743 = F(0.045)[(0-020) + (7 x0.11x o.ooo)}

{(m = 0.0903—-(0.11 % 0.020)
54.743 = £(0.045)(0.182)

F =6684.126 N

£ =6.684iN

usalasan g idnhidsasawad 2 wseih fo 6.684
kN

4.9 FUIDM W IRING

!

_,&_._ _‘"'_‘_‘—'I'_'_'"'_'a‘""

200 mm

1191 kN

s aa u fa o Yo o
&mquaqwmﬂnu;wmuﬂu'[umumﬂmmmnumun'aaaan‘guu
M =0.291 x 200 = S8.2iN .mm
lusmdliofifimsnanidmames 2 wsah

T—W"K()O
T2y

_ 1491 4 x 60
2r x 60

= 237 .36 N.m

Tuundlogesef Annanindasewad Seaeiiiy 237,36 Nm

FhenEUA NI NN MEASLTSENIFLD Cy=1.5, Cr=1 0

@nMTIREILTENILA A9, usumTeenuUUE RN NG
- A X <

1UDIFLE TTNE amnNT)

Fuiumaflisadausemadundaudmiunsasnuuufiusei

N
T, =4|—_"—2'~
min
& =2hery e m]?
Tr
=18 _[1x237360) +(1.5x 582001}
x4t
d’ = 3141551
d=314mm

Eanlianmondus guineari s 35 mm onssnag
ISCO/RT75-1969

n

Vnmanma HeanuLaYT3S mm, Benldiy

. i - A

Rondus AudISOR 723 TaflvunnraTania 10 mm. 498 mm.
PRI 36 mm. MNERANa T IMTI S

4.10 et i Efessmamenuasangii
WRIAGIIN Toe=237.36 Num

- P y_ A [ =~ T
WIRBUINTEYNNLEGNINGEN g - &
r

_ 23736
17.5x10"

) = 13.56kN
donlangsssutunsnds 6.9 auiuds = 540 Nimm?
VM 5 = L WY 7= (6o

h

r=06x540=324

mm’

amanulaaaiy =3

, PR A w
“Wﬂ]ﬂ']'iukﬂulﬂaumﬁﬁ']ﬁmﬂEmm_m

T, = lgi =108 N 5
mm
A = 13560 s comm?
o 108
.?!'d2
o= A,
oRhl 4

d= ‘,2_5_56_{‘1 =12.64mm*
T

denlgadnnduuuindrasdiamng M12xl.5

.11 fwnnnesdninesbemiiutau

riauﬁluﬁmmlmnmmnmsa"mﬁ'lsﬁmmnmﬁﬁuﬁmaaﬂnjmm

WY

:nnEJwuﬁﬂmﬂ'ﬁdm%uﬁuifﬂ=Tmml-Tﬂm,,wm
=237.36-0.467=236,893N.m

T:Fﬂ | +70d,
2|\ ad, - fl

v
St st AN

0.020 + (0.11)(0.090) }

236.893 = F(0.045)[
7(0.090) - (0.1 13(0.020)

236.893 = F(8.2x10"")

fasiu usaluRld 7 = 28.94n
Vasnin@rnsiudunnaigae.9 feraduRgad S40N/mm’

Mud aenalaanipwiiuN=3

T, =ﬁ?’*2|30 N fmm °



nigpd PTEIIAY KBE RO/ MIPSTIRINITIATRING FOR.(2/2550) 6

& 4 wl = [ f; ]
asnndmimmhuwlaw musdmm 6 & 2. NTMAREA
F o 289x10’ 2 - aveosuluBionedey 1 Aendn
==L 226 mm R
o, 180x6 - S naEEa

vl - [ 7
W TANRLI Gt ol . ' .. a .
TIRENFIINATIN Fany WY - dpsan@oe 5 Wi, 10 Wik, 15 wif,

A M [ 3
Qdkﬂan‘l'ﬁ anTud M8 x 1.5 anaanliuu a
{ 20 wifl, 25 Wi, 30 Wil

4.12 mIoanuuuiiiiy
5. HANYMARES

A 1 ol L L

filanssuandutnmesantann ddnwuadni v s P
. T T . sammaaadd wanmstlawiasenin 1 Alandy
WU Amon L'i'flumwﬁﬂmaqmmm‘:ﬁuﬂummmﬂwmmﬂw 4 . ;
ey ) y o FenaG o
Tuvhahuy uaamm:qﬂuuaan‘hl-mwaan'nadmnawmamm

o

[ ~ v
amas.] Vnnshiuildhasire Sfnmdismseniu

Choke ; :
rrwsabrsufnuingd] msiwand meivand reiuond nosiuaed| nruaad | rmduned
— (rpm) | {Kg Su 10ud | ESwd: 20wd| 25ud 30wt
e 60 rpm 1 6 riu 56k | 80n¥u| 100na 176n%| 206 ri
118 rpm 1 2.5 nin 7 ntu 48 ~%u| 1468 190n%| 236k
o] 176 rpm i 20| 120 0% | 180mh| 232n% 2720%w| 284 i
236 rpm 1 5 5] 14 % | 43-%| 66 nfi  98n% | 186k
L
297 rpm i 5 nty 48 nfu | 134 % 181 %) 208 n¥| 221 n%
Oil out
Cake Out unugfumanrutuiudhamamataseuly
ake Ou .
. Pneluififonangiuluacizaan
FULARIAN RSN L 300 -
z 250 meen e g
' v :E, 200 _:—-‘7’#:
413 mmeaadnTed i NEwT 2 150 > /7
- L & . i B
Wnennlfimasanuyidillaan oihougige | & 100 e
. Lo ] ﬁ v a a 1 3 | 50 / ,/” B
waz fBunadwesumaivaAoweradusaulunmsvem 0 . -
sanwes afsniuawpdiuFiiarye? 1:5 | 0 10 20 30 40
P N PUPA — | .
Fouriiudaafudenidiumafani¥antuemim i hnodond
FaamilFlummesaurian ntdahmmneTeLd ? : L ;o T
. ; | o aeufatpm % namwfaveud 104 pm anuieus 17 L
MNWBHNLlﬁxiﬁﬂﬁxaﬂﬁﬂmﬂdﬂﬁﬂ i | wvufisud 26 qm - rnanfaiouf 297 pm ‘

- = £ €
meeanlansuanuenmEnaunmaeafiing
1 A meany

- L2
N

5.1 nvedaunmaTavaahiimems

- dralsuemadymuiinverter) © hosent i e ne i
t'ﬂ‘wﬂﬂﬁﬂUQMTWﬁﬂdurmmﬂ'ﬂﬂTﬂ APINOTOILIVIE

- wEerimeransay . , .- ) o
wuangdalanmemennieladuiaTe (Free Fatty acid of

- denswirenuidustiee T P! ca ¢ . a
Coconut O;l)1016\1mnr1’1ﬂmm1mwau1nﬂ ail‘nuﬂmﬂ\lwuaa‘ix

- WAL s
1. qUnsciivnmvenas

- DninedieSuws R .
- wiraalinisiaiangda

d o4 d .
- wntiuwis N oRnaLnaw Centrifuge)




] Y e A /e T Feane e /2350

- YRS
- Wi neforri P e

wa 5o i ; b
- alrseddaaingie wu whsaa e

Twdesdessonlndonacnn o.102 Tuand

r

= TR U O 20 mi,

; sl ;
el lowsn iy Fuadvimiu

H

e
2. dh e e b
UL SR

2.1 v e e
w56 mlsrduefnaTunastoeremmau Contr fugeilon

g # ,{ b .-
i% PO TILUIW IR B0

Y e A
2.2 ”iH”lM%&J""W%]”.}‘?’F iﬁ%‘i'ﬁ‘ﬁ"ami,ﬁr’wlm‘wa%\hfiﬁﬂ&“:ﬁﬂ
T
@

o By ':rr 2 mib,

k] - o - o gy i &g »
2.3 W nesCul LOH s Bm 20 mbasld e

o

nganainhrusewdr 20 ml.

L SR . ¥ ,,‘37/,4*;’-/- i f!
LR R I T T L ‘ﬁ?""

s # e e i
LA IR T L

2.5 dnhihessinfdriueymo st i udianien
wi sednegaadwhaadoion ud Sseeiuadvin dud o 4.

Sem E%ﬂﬂ V{%é“ﬁ FREEN

e iy E ; o
2.6 bnihewdnd i ndunaudte & S lages
. e o Y . ) e » )I;f a N
fonladinalesmon e o1 o0 ?ZL&‘”" W aulmnsinhus ey
Ly gzmvwmmmﬁwmﬁﬁa@m»m v s me b

1%@3%]% "ﬁ@!f?"éﬁ{)“ }'“‘:’3 i ‘E’f\ﬁé}'mﬁ"%@? 235 mb 35%‘?’%?"3?’43{1

3. demanene ssuismanl e (Free Fatty acid
of Coconut O
e s e e nlhaendn (Free

Fatry acid of Cononut €"}§§}\w{%"sﬁ% sy

mbof alkalis M x 256

Y Fres FPatty Acld =
Weight of ol

Yohmme of NaOH x N 256
Welght of il

% Free Fatty Acid =

S ' ) i 3 w 3
M e enerisdivdusnssri s Tuend

o e ¢ 0 , i )
Fair# Bsnnsh e alumemsseue by 20 mi.

fntstansidiunlassan a0l Seiuenld 235 mi




Lo

)

Acid = 23%x0.102x 25.6

% Free Faity
20

% Free Fauly Acid = (.3

ynuanTaaaLg iRl analhududne s
o (9 1 ’: () L4 ﬂilt: r
Duuvuangda imaswuimbdusssimAlaiudinegydy
anlselentlydudndon ane et % Free Fatty Acid =
q,%-ﬁué A - u-\lbu Y w
0.3% Faflendhuanafanmunwranishaeninalodadubs
ewinnnmd sunsmib Ul selomlle wu mabluatadu

¥ . '
diunanmnatomasiulafies viadhidnamanaiosdianed

5.2 AnnniusssgluEnTmMaans
+
vnneinmedirmeiinenessfauaafeaade
v_a + ‘llut e v - 1»3 v oA
sswinfoshsnlfluhdusewimi esdan Fdlaumd
s W saulanhuneuTigomf 50-60 sseniadys
: : . Vi %
Wunm 3-4 Frla WarhdenSimranididamdaa bule
v 4 . 1!:'.' w v e 11« A A oA n A
3T Bnh dseniim anedadudiemaians
2anhihgs
i L% b
nnveaed iy metudenidwhuangdeni
Ak . d
Foifusdoge dbmmenedTaiSafanlfravedfefta
w YA ‘1» [ P r
ATINLAAAILALIE wrumTlmTiueR BuUuE IR
¥
gopduhdannnd: lanffiaaqd
L ' »
1. mavgaasluthshumewi e nsasatae iy
. ‘ ; . &
aiiniFerdmaufarsafiedlflunsiiudndensminiy
arduama st Bntshiigefisalutmmdudise
13
2. nveseamAnmaiansaleiudssubi

| i » -l - A‘ .: A dib 1Y o
umﬁm‘m@mnmmumu VB DMW BN UN WA TUL

5.3 #pnantmanes
* 4 s
vnnrmesuMTiUTueates s fuiangin
I3 - g M A 3 ‘ ﬂ‘
e ompuduilonesdrauwiiduandesdaunamodoy
a | w v You s 1-1
amuaTEUeBIAnIAuar LA LA TaUSnehdwndulalu
Y9 § Wikl aunTsieRsy 30 Wil wuh fensidisau 76rpm
1 Banonidiuaanannnfige T0sanda 118rpm 60rpm
297rpm wAE236rpm A LALRDITIININATWREHLITINTS
| . v Yo a4 . -
vonath it snaelé Bananhiusimannimeandizen
g Punmnandlonmudireusesnaaigs aliusdofivn ue

davinmameaasisausiifiuly 60rpm auiuldiviefusaiagoud

ieyal @MY UAY PO £ SRNTRINTIIRIRING BB 122350 8

A mnsidsifiesdues Wlieowanlss o
Frathahladn

mwmamﬁuﬁwﬁuﬁﬁwqq Tursuusnnsiudediiuly
VsEnaumuusationing ﬁﬂﬁumi’wﬂﬁaﬂmtfanax‘lﬁm‘mm':gu
swgnifusantumatasnaneaaninay SeildBinuehiilued
er"]oi'ﬁ Ltdﬁaﬂmaadf’immL%ﬁiauqqﬁaqwﬁq(zmrpm) e
Tealuasgnupauasiuaduslanduusduan Soi ity

\lp. Yoo . S,
Annanled Ty BTSN TWNENAs

- L1
£.4 STIANANVaAA
- Y -~ - [y
NaNTIMERBAIRUHAL aRfimsiawa mEntay
A W - _: 1,34‘1" v Y . | ﬁ
luﬂduTmﬂ'JWq@U'ﬂmN@ AOUWIRNNL 'ﬂTﬂTﬁEULLUQLLuﬂW"‘\

% i 3 = 1 L L
LB oahdufineay wianfuusneheruludngan

5.5 twiwulunimeans
1. gaovseenaniidiuditing bpifull vilsniness

[y Y

oghuunsdauldrnindeianraning i

2. \fienmsgedmenanrignideuds Tuuadmentes
ysREMIARIE

3. il iiusacd s miveuoenimatas
RBANISINTY

4. eoavhndwedadinbiifeniiaugen dnan
saginsednion sismeiuhiui i sdvdnm

5. 'mm&aﬂaﬁmqﬁuﬁLﬂaﬁ%wﬁmw%uﬁm,ﬁum Wy

d v A u o \ ﬁlw'.'ua'u\ly- ¥
tua'}WQWUD@WQWTNiﬂ\JHﬂE HINR AN UYL ﬂ”}_ﬁu"lmuau

5.6 fiamaunzlunminiquesas
b |
1. fodiaususzunsafifigipansdusnuadtnay 2-3
A o eﬂl w o A4, §
fSedwendlumolusenuengiufotisluns
rIEINBanAINIEEs
2. midedgUnaolinefuiuareantaddingsy
Y e A A A Lo
3. muaenhuvaadufiu o el i fou
4 3 u‘; L3 - -
4. wislFmnnndaesnac laansuangiusnms

szone Walsifiamegaduvasmn



BEIE @91 Uhy A0k ¢ MESETRINTTIESOINS R (2/2330)

wneadhde

[1) Joseph E. Shigley,Charles R. Mischke,Richard G. Budynas,
“Mechanical Engineering Design”, McGraw Hill 7* Edition

i2] R.C.HIBBELER, “Mechanics of Materials™ 4™ ed. Prentice
Hall, 2000

[31 Ademala Oyinlola, "Development of a laboratory mode!
serew press for peanut il expression”, Journal OF Food
Engineering, Flsevier, 2004

f4]Akitayo B.A. Akiwumi Michael W Rassey, ™A heat assisted
palm oil screw press” Siera |.eone . .
[51ind Seninsel, snmeanLLeRBeana B, Bidagedu
,2522

N L4
[6Jhmdnaagan fofimmuasndam, “masdmishisewin
- oo 3 T 1
Tuumun g soniuiiinnenanduasmelilatiusa

Yarnetiny



	1  Title Page
	ณัฐวุฒิ_001.tif
	ณัฐวุฒิ_002.tif

	2  Abstracts
	ณัฐวุฒิ_003.tif
	ณัฐวุฒิ_004.tif

	3  Contents
	ณัฐวุฒิ_005.tif

	4  Lists of Illustrative
	ณัฐวุฒิ_006.tif
	ณัฐวุฒิ_007.tif

	5.1 Chapter 1
	ณัฐวุฒิ_008.tif

	5.2 Chapter 2
	ณัฐวุฒิ_009.tif

	5.3 Chapter 3
	ณัฐวุฒิ_010.tif

	5.4 Chapter 4
	ณัฐวุฒิ_011.tif

	5.5 Chapter 5
	ณัฐวุฒิ_012.tif

	5.6 Chapter 6
	ณัฐวุฒิ_013.tif

	6 Bibliography
	ณัฐวุฒิ_014.tif

	7 Appendix
	ณัฐวุฒิ_015.tif




