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Development of Seme-Automatic Rambutan Peeling and Seed Removing Machine
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Abstract

This research objective was to develop, test and evaluate the prototype of semi-automatic Rambutan
peeling and seed removing machine. Mechanical and physical properties of Rambutan fruit were studied and the
important resulted were used to design the prototype machine. The prototype consists of seed puncher in vertical
and peeling mechanism in horizontal. The compressed air was used as a power of system and mechanisms of
prototype is driven by pneumatic cylinder. The PLC was selected to control the machine in this design. Test results
show the proper speed of feed mechanism, peeling mechanism, seed puncher and fruit removing mechanism are
4.00, 1.67, 5.00 and 5.00 m s, respectively. Continuous testing of Rambutan seed removing and peeling for size 1,
2 and mixed of size 1 and 2 of Rambutan fruit found the efficiency of prototype, capacity and energy consumption
are 65.39%, 17.51 kg h™ and 26.46 kg kKW h™' respectively. The break even point of this prototype is 3,474.19 kg

year when operate at 6.25 years of working time at 17.72 Baht kg™ of service charge.
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Anwnandisng q fugiudlsadouiviaundy ¢ aunn
(Thai Agricultural Commodity and Food Standard, TAS
12-2006, 2006) &4 Table 1 Inglduurnag 50 wa 1nTYn
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wazidurhugudnansousdana 3 du Usznaudemiug
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Table 1 Provisions of Rambutan size code presented as

single fruit.
Size Code Number of fruits per kg
1 < 26
2 26-29
3 30-33
4 34-38

Height

(a) (b)
Figure 1 (a) Dimensions of Rambutan fruit and (b)

position of seed, pulp and peel of fruit.

Seed puncher Rambutan

(in holder)

(@ (b)
Figure 2 (a) Quasi-static compression test by UTM and
(b) Rambutan seed.
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(Programmable Logic Controller) Ingiia1fun15v191ue4
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Isudyanaazyiinismiaman 3 sec iitelgufdanie
20n91NWIUI1T nTULUIRaLTITLAReUT LUT
funtslanildenuasaiuudn (Figure 4b) wievhnisnds
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(Figure 4d) warpinuazindeufindusiuil (Fisure de)

Figure 4 Operation of the prototype.

S A o A o A o o A
f'\]']ﬂuullﬂﬂiﬂlaﬂaaﬂﬂ3Lﬂa@u1/|ﬂaugnLLV‘uQL@@JLLaSﬂa‘lﬂ

Rambutan feeding A15UL9LBBNALYINTA UL DBNIINLNUINLA AR DU

e ., [fechanim NAUNUT (Figure 4f) LAZLYIUINIHALIIZILLAADOUNAY
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0 mechanism -z ) Y P

L AnRIAIAIUANSNTINTING (Flow control valve) tiolv
' Rambutan seed ausausuanusinsindeufivesinuguld aruduves
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NAdUIITEN 2.1.1

! [ | Rambutan removing

0 mechanism
[} 1 2 3 4 5 6

Figure 3 Sequence operation of semi-automatic

machine.

(a) Isometric View
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(b) Front view
Figure 5 The components of machine prototype 1) Seed

puncher 2) Knifes 3) Fruit holder and 4) Fruit remover.
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Figure 6 The prototype machine.
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Table 2 Quality and Characteristic of Rambutan fruit.

Process Score =1 Score = 2 Score =3 Score = 4
Feed
mechanism
ruit dropped out
from holder Good orientation
Peeling
mechanism
Cannot peel Slightly peel
Seed
punching
mechanism
Cannot remove Incomplete remove Removed Completed remove
Fruit
. Cannot remove Removed but Removed but Complete removed
removing } ) ) )
. from machine stucked in incomplete from machine
mechanism

3 wawazdansad Table 3 Physical and mechanical properties of

Y . rambutan.
31  IATeNAULUY
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° 4 v ize seed fruit pulp rul oa
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( . : Y . o , (Fie ) (mm) (mm) (mm) (mm) (N)
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vosgunsalniudaunzgnidenlindu 44 32 way 18 mm 159 291 269 471
ANUSIU FIFUTUEAUAT Doy VBIHALINE L DL LERYEN
. ; L S . 13.9+1.  39.69+ 29.48+ 47.98+
WABNWAILALIUAR AUAIRY kATKLIINAFIEANITIUA1NIA 2 244.2
.:. R TR ! 19 149 163 167
WasnuwazauULanda1 244.20 N deauiaiduminuaua
dadrrsudauliiasasduwuulawintu 0.6 MPa s 1359+ 3849+ 2832+ 4635+ S

1.45 1.53 2.02 2.27

15.67+ 3536+ 2659+ 43.43+
1.36 1.61 1.70 2.23
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Figure 7 Efficiency percentage of feeding mechanisms.
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Figure 8 Efficiency percentage of peeling mechanisms.

H Sizel

Size2

Efficiency (%)

3. pansrvenalnadivudaiery fwuisaudle
Uszifiuannaunisdi 1 dwsuinzawin 1 uas 2 Ao 5m s’
970 Figure 9 WUILIEUWIA 1 wag 2 duurldululunig
Wenfude Woenuiduiuau Aruansaluniseiuwdn
ﬁazqﬂﬁ'ﬁuﬁw dosnfianudsaiuegldnaiuinn i
Tunsnatiioniuudn oravitlimundmesudazviv

pananLuINsAiuvesinnduldinssraleuaziuge
WzimedafuiUdenudLio s uniidanasiumnyaien
whty detianiusadasmumisanasenuds wisuazie
Failemavsufeonainuuinisaitudinandld Semsedny
fumsldmmniigeiitisaniadsnanlsitiosas

100
_. 80
(=
g . T
> 60 - T B Sizel
C
5 40 Size2
&
w
20
0 1
Speed (ms™)
1.25 1.67 2.50 5.00
Fisure 9 Efficiency percentage of seed removing
mechanism.
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Figure 1 0 Efficiency percentage of fruit removing
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Figure 11 Efficeincy of fruit.
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Figure 12 Efficiency of pulp.
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Table 4 Performance of prototype.

Power

. Efficiency  Capacity .
Size 4 consumption

(%) (kg h™) 1
(kg kW h™)

1 52.44 17.51 26.46

2 36.36 15.17 24.04

1,2 65.39 15.29 22.68
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