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Design and Development of Young Coconut Peeling Machine
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ABSTRACT

The research was to design and develop a young coconué peeling machine, The study was
consisted of design, fabrication, testing and svaluation. The machine comprised transmission component
using B belt, cocconut fruit holder, knife control set, knives, 1 hp. 220 v. 50 hz electric motor.

Testing was divided into 3 tests a) testing to determine physical properties of young coconut
fruits. Results showed a graph relating penetrating force by a plunger F, with deformation of a young
coconut fruit D. The graph was featured by two straight line between noloading point and rupture point.
The slope of the second straight line was slightly less than the first one. There was not any yield point
on the F-D graph. Penetrating force and moisture content M of young coconut fruit varied excellently as
modulus of elasticity E cver b different maturity stages (ie. One-layer flesh, one and a half layer flesh,
two-layer flesh, overripe, black and hard husk). Equations of relationship were F = 65.39E + 30.256 N
(R® = 0.99) and M = -10.46E + 109.5% (R* = 0.97). E ranged from 1.3 MPa of one- layer flesh to 2.4 MPa
of black and hard husk. B) testing of the first prototype showed that optimal young coconut fruit rotation
was 300 rpm. Optimal knife angle to peel shoulder was O = 65°, B1= 55°. Optimal knife angle to peel
body was O = 65°, Bf 65°. Hardened mild steel was optimal knife blade. The first peeling machine
prototype was improved to the second one of 70 kgs. weight with 0.75 k¥W. electric motor drive. C)
testing of the second prototype revealed that the machine could peel of averagely 172 young coconut
fruits per hour with 3% green skin remain and skin fiber < 0.6% at 0.66 kw-hr electrical power
consumtion. The peeled fruits were well accepted by merchants. Economic analysis indicated that when
total cost was 0.13 baht/fruit. Pay back period was 1.7 month for 240 working days/year and 0.50 baht

of wage per fruit
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Figure 1 Axial section of typical peeled young coconut fruit
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Figure 3  Schematic diagram of a young coconut peeling machine
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Compression test of young coconut fruit by means of Autograph
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Figure 5 An example of force-deformation response of young coconut fruit under piunger compression
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Figure 6 Position of an endocarp of young coconut fruit
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d, = LHURgUENIANEUIVIN uzwinsousuniwasnzan
Fulowauznisey t, = Avimunzslientaneniin
C. = anuvuveswdendiuiusee goumuuundulunauznig
NRNSHITI saudndunilsvatnsaruuniin
C, = avmuvesifondiudanes ety
Table 1 Position of endocarp of young coconut fruits
Size d1 d2 t t C1 C2
{(mm) {(mm) {mm) {(mm) {mm) (mm)
Small 89.8 90.4 26.8 26.9 211 36.0
Medium 94.3 1004 31.0 30.9 233 40.9
Big 99.0 103.3 39.0 38.8 25.1 554

2. audansdenidfonfivsnzaslunsnyuasniig

Table 2 Results of appropriate speed to rotate a young coconut fruit {motor speed = 1430 rpm)

speed of shaft holding a young

coconut fruit (rpm.)

Holding capability and rotation

characteristics®*

300
400
500
600
700
800
900

Good helding
Good holding
Good holding
Fast rotation and fruit almost dropping down
IFast rotation and fruit almost dropping down
Fast rotation and fruit dropping down

Fast rotation and fruit dropping down

Remarks : By inspection
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KansnasauniaN i fmunzanlunts
nUnaNwing (Table 2) wudn ANAEITY 300,
400,500 saudaun?l aunIndunanznialings
uwsiAw3T8L 600, 700, 800, 900 JaUFDINT M3
AUNANTNIIAENGA

3. ameaaumanutiseufimansaufigaly
mayunauznde  waznsdaneuiininune
aufign wud

1. amuisvavfimanzay fis 300 savUe
wift deuSeseuluntawgudesndt 300 9o
founfi azfiflgmasaunavesiddidniafey
winsanudennanswisoulild dranuds
SeUINNAIN 300 sausiawndt mstanidédonazyan
wanndenaantdtionin wazwadfuddouiicie
Fuannnia

2. yalufla O Yanuwdendusialne wihiy
65° snunsatanwdanaanlddsd Aa weodidud
Uanulfeniafy = 97.42, wWaiudidau = 030
Toedl s 0 wivi 65°, B = 55°, B3, = 65°

3. yuludln O Yenwandiudi Wi
65 pen anansavanwiensenlddl A wadifus
Yoniieniade = 97.61, wWaibudideu wihd 0.12
Tasdt yu 0 =65°, B = 65°, 3, = 65°

4. dapludiaUensdauazialndinnndn
65° azlidanunsateniFannasznindauldnum
azanudannauzninsauiiyussnunldvindy
wazazvhfiAaEausne

5. fhyulufiavandsuazilnadoondi
65° azvilnlufindmdonswirannifuly Hiams
Angnazninn hidgnuzniramgaanfidudale
wazvhldnauswinuinadgndafnfiansiuan
vpsiFsnagreuse vhidAadusesndedungy
willousoadnle
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nan1InadaunIAuauTilufiafivon
Wasnuauzningeu (Table 3) sewinsludle
aumas lofinminssanmguude warluiamén
Toaln tongdr Tufieviminménsssuaguude
sunsadsniisnaauznineau Wiedy 97.54%
wanlufinduauiad wazlaale vl wasdl
WasidusiFay 0.89 fdasaiide

doulufesunuiaauaziufinloata Tidad
wasiBudidunaniluiiaminmiisasssunigy
wiv Ao 10.67% wag 19.63% aNaay WIEIn

1. Tufinausuias azsfiomsaiadudona
ugwianszwndvludia ldnsvsnwdenna
uvinssudndvuuasinnueduiinfntude
Feazdanaldiindeuistuse

2. lufinloalla nsvenwdonsauzni™

gauaziidulonzninuninzfinunnninad vl
Anlufialddnuendn  wdifinnnsguesniioun
ilfdadsusnnailusineindun

4, nrsnasauwwIndanidsnyieudeiiiss

lunnanaasudenidenmansninssu
U9 L0 nane el ueas 70 Ha FueIeau
wouft 2 Tapdune 2 dusneu fie Tursumsten
wWaanmeeZee wazmIvenidendiuausa wa
U51n731 (Table 4)

1. wzwsunan natdenisnaiy
w30 (¢) 10y 19.84 Tl naweandadoauy
(t) 1aRy 20.59 U WAL WIIRLUA () 108y
40.43 A wWesdudwdaniivenssnlisindy
98.70%, wosifusdan wihiu 0.50%

2. Wgwimrunenans Ratdenwdansy
wine el 22.37 unfl nawendemeay WAy
21.79 BNl wasTINAWIRLR WAy 44.16 Judl
wesdudidanfivenaanldwindy  98.20%
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Table 3 Results of peeling test with different knives

Knife type No. Percentage Fibrous Roughness Flesh Remarks
of peeled surface thickness
exocarp (mm)
(CV-%)
Average (%) | Average (%)
(CV%) ({CV%)
1 97.42 3 0(,1 = 65°
2 97.76 2 O, = 65°
Stainless 3 97.95 | 1067 (17.24) | 13.66 (6.37) 3 B, =55°
4 98.09 4 B, = 65°
b 97.98 3
Average 97.84 {0.27)
1 97.37 3 Speed =
2 97.48 3 300 mom
Typical iron 3 97.53 0.89 (35.16) | 5.40 (16.29) 4
4 97.53 3
5 97.80 3
Average 97.54 (0.16)
1 97.63 2
2 97.66 3
High speed 3 97.54 19.53 (3.99) | 22.78 (7.32) 4
iron 4 97.66 3
b 97.66 3
Average 97.61 {0.06)
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whesidudden wihdy 0.50%

3. wzwinoueing vandsniwisndan
\W3D9 10aY 23.68 TN nanvensaduau Lady
23.62 Al warTIATVNA @By 47.29 AU
Wedidudildenfvenaanlawindy  97.40%
wasiusideu wihiy 0.60%

Figure 7 uanusdneanulfonnanznig
#9UA39 Figure 8 Fnwniznanzwingauiignilen
wWasnanedee Jedasiirudlzthawfsndium
wasfngIUKadeRz iU TeNUARIARDINS

o 9 ] ad &
HANSUDMURBNHNANTNIIDDURADINS 3
na oimasal]

nafidanme w3 (t) WAy 21.96 JUT

nanfidandeauss (1) Wiy 22 Aund
Waiidudwdaniivansanls windu 98.10%
wodduddey 0.53%

FaaspaaniUiankanzninaseusinga
Yanwaanuauzwinle 172 na/salus 195lnRn 0.645
alataddaluy Feauaunsadendenuausnin
gould 79 wa/dalan (nufinuazianass, 2539)

Iguuuasuaunadusdfuafuss
uzwifivandeiades uau 10 51y (Raesy
spawudn sunseenidufisesiuldud anu
ymsnaasinanTiiduas wmsmsUsTgnaBas
Usendafiufl Fouseusvld BesRquznisdu
Tngeauuls waz sudagnay 5

Table 4 Result of continuous testing of the peeling machine

Fruit Total Average time per fruit t Percentage Fibrous
Size sample {second) {second) of peeled | surface (%)
(fruits) t t exocarp Average
Small 70 19.84 20.569 40.43 98.70 0.50
CV (%) 4.06 8.94 4.88 0.95 49.46
Medium 70 22.37 21.79 4418 98.20 0.50
CV (%) 6.44 5.62 4.28 0.91 48.49
Big 70 23.68 23.62 47.29 974 0.60
CV (%) 3.16 5.33 3.06 0.20 29.07

wueing @ O = 66 a9, O = 65 B9, B - 55 assn, B, = 65 avAn
A 1 2 1 2

Aut5190D 300 Teusoud, TufinindnsTaun naenulvihdld 0.645 kwhr yumsdulufiadudu-

yuilmdonadeuiada 15 Deen

Tned t,

t =
1

i =
3
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- Young coconut fruit tightening set _
Power transmission

Knife sliding set

1

Shoulder peeling knife sei

Figure 7 Picture of a prototype of young coconut fruit peeling machine

Figure 8 Appearance of young coconut fruit peeled by the machine
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Aldanpeunulumstanioaiaueiaslen
wHsnuanzwi ey iy Tnterioast
Toelidnmlssnuuazaiu

1. i3petonudannansnitisou

Zuyuilldlunisreadrundasdenfon
sayenIMBau Whiu 17,500 vw/iases tasnay
FEfae 12,500 UM WAZAWTSIY 5,000 U
(Table 5)

anarsauyfliindesdanldanna
wgwissuiongmisldey 10 T 1#i8nafad
douman uuuidunss Adslomavoatiuamu
a danaeniduiouas 8 sall Avd1eusenu 150
un/Au/eu (AANA, 2544) Adheshwn 5 v/
(ﬁ;ﬂﬁmrﬁz’, 2544) dnsmadandsnuatsninigsu
flfanmsnadavdszainu 172 wa/dalue uay
Vgunalwindld  dangdrdunuadalunisden
wiiankauswidauiien 0.137 uw/wHa (Table 6)

Table 5 Construction cost of the young cocornut peeling machine

List

Budget (baht)

1. Prime mover : electric motor 1 hp 220 v. 50 he.
2. Steel frame, steel plate, tightening set, knife sets.
3. Belt, pulley, shaft and switch

4. Labour

5. Total

3,200
8,300
1,000
5,000
17,500

Note : Labour cost amounts o 40% of material cost

Thai Agricultural Research Journal Vol 20 No. 2 May - August 2002
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Table 6 Annual and average costs for operation of the young coconut peeling machine

Years of use

1 2 3 4 5 6 7 8 9 10

Lists of expense

1. Fixed cost
1.1 Depreciation (baht/yr){ 1,575 1,675 1575 1,575 1,575 1575

1,675 1,675 1576 | 1576

1.2 Opportunity cost

{bahtfyr) 770 770
Total 2,345 2,345 2,345 2,345 2,345 2,345 2,345 2,345 2345 | 2345

710 770 770 770 770 770 770 770

2. Variable cost
2.1 Labor {baht/yr.) 36,000 | 36,000 | 36000 | 36,000 @ 35,000 | 36000 | 36,000
37152 | 37162 | 37162 | 3,716.2 | 37162 | 37152 | 37152 | 37162 | 37162

1,200 1,200 1,200 1,200 1,200 1,200 | 1,200
40915.2 | 40916.2 § 40,915.2 | 40,915.2 143,916.2
43,260.2 | 43,260.2 {43,260.2

36,000 | 36,000 | 36,000

2.2 Flectricity (baht/yr) : 37152
2.3 Maintenance (baht/yr)} 1200 1,200 1,200
Total 40,9152 | 40915.2 | 40,9152 | 40916.2 | 40,916.2

3. Grand total (bant/y1) 43,2602 | 43,260.2 | 43,260.2 | 43,260.2 | 43,260.2 | 43,260.2 | 43,260.2

4. Quantity of pesled young

coconut fruit 330,240 | 330,240 | 330,240 | 330,240 | 330,240 | 330,240 { 330,240 | 330,240 | 330,240 |330,240
5. Fixed cost (baht/fruit) 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0007 | 0.007
8. Variable cost (baht/fnuit) 0.13 0.13 0.13 0.13 0.13 0.13 0.13 013 0.13 0.13
7. Tatal cost (baht/fruit} 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137 | 0137

1.7

8. Pay back period (month)

Note : Number of working days = 240
Labor cost for machine operator only
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gau wudn inaInadiisnstenidennausnim
gau 5 dumau Ao Aedhusanzary mInnvie
MINL MInyUrIaNIUn wsithendawr (oo
waludalnd) wazmIussafiennsdan-de d
Fupsuswaziinulfifienu 2-3 au lagasfiou
anavdawy uasAunyuwisia nailuniden
wWienlnuiady 45.3 Junfidena Bemua T
Tumsdenwden 79 wadadalus  wasn19u999
8-10 Hafgy

AMseanuULKazauAIasenAnnma
wewisoy Whnualidanunie g3 ge wiio
63, 80, 756 wuRiuas leedynguniaifie fo
gadufianauznin galufe gadeuluiia uasld
uawAs 1 wseh 220 Taavl 50 1Bk AandaTey
1,430 UsRU

Ameaetuiy wudr AnaSaseud
wnzanlunamurauznd Wiy 300 seusie
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