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Young Coconut Peeling Machine
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ABSTRACT

This research was to develop a machine for peeling a young coconut fruit into pentagonal shape. The
machine composed of two small peeling units as the first of which peeled fruit body and the second unit peeled
its shoulder. Both peeling units were mounted on a common L-beam 25 mm. steel frame with 2.3 mm. thickness.
The frame was 69 cm. wide, 158 cm. long, 120 cm. high and weighed 120 kgs. The young coconut peeling
machine (YCPM) was driven by a 3 phase, 3 hp, 380 V. 50.Hz variable speed motor. Each peeling unit consisted
of 31 mm. x 198 mm. x 1.5 mm. stainless steel knife. The knife was powered by chain and sprocket sequentially
driven by the motor through pulley and v-belt.

YCPM testing with 80 young coconut fruits of "Narm Hom" variety of Grade 2 indicated that knife
velocity, thickness of fruit skin after each peeling and storage time affected the quality of the fruit surface
after peeling. The suitable knife velocity, fruit skin thickness and storage time were 45 rpm., not exceeding
2 mm. and not exceeding 1 week respectively.
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Figure 1 Appearance of young coconut fruit.
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(a) The YCPM consisted of Peeling units 1and2 ~ (b) Components of Head and Peeling Unit 1 (H11-

(Peeling unit 1 consisted of Head, Basel and Clipping head, H12 Turner, SP1- Stopper of
Knifel; Peeling unit 2 consisted of Knife2, H11)
Base2 and Hand).

(c) Components of Knifel and Basel of peeling  (d) Components of Knife2 of Peeling Unit 2 (P2-
unit 1 [Base 1 (B1-Fruit scat, KW1-Key way) Pulley, G2-Sprocket, K2-Knife blade 2, S2-
Knifel (P1-Pulley, G1- Sprocket, K1-Knife String, F2-Frame of K2)
blade1, S1-string, F1-Frame of K1)]

Figure 2 Young coconut peeling machine (YCPM).
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(e) Componentsof Base2 of Peeling Unit 2 [Base2
(B2-Fruitseat, KW2-Key way of Base2) Head
(H2-Clipping head, H21-Turner H22-Locker,
SP2-stopper of H2)]

Figure2 Young coconut peeling machine

(YCPM).
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Testing results of young coconut peeling machine.

Table 1

Remark

Quality of peeled surface

Peeling time (seconds)

Speed Maximum width

Peeling unit

Peeling unit 2

Peeling unit Peeling unit 1

(rpm)  of coconut fruit

Damaged

T*

Damaged Peeled surface

Peeled surface  T*

total

2

1

(mm.)

Every fruit could
bepeeled off.

0

1

4

Very smooth 1.3-2.3

0
0
1

1.6-2.5
1.3-3.1
1.3-3.2

125.45 Very smooth

127.88 Smooth
153.19 Fiber-like

35.16 90.29

161.2

30
45

0.9-1.8

Smooth
Smooth

87.62
115.42

40.26

158.4
164.8

There was little
green husk

1.4-20

37.77

60

remaining at base
and shoulder.
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Thickness of fruit husk (mm).

T*
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Table 2  Peeling capacity at knife speed = 45 rpm

401

Sample Fruit surface! Unpeeled green Percentage
No. after peeling (cm?) Surface? Unpeeled Peeled surface
Body (A1) Shoulder (A2) (A3 -cm2) green surface
1 404.46 418.26 166 16.79 83.21
2 354.87 376.88 242 24.85 75.15
3 373.81 340.23 141 16.49 83.51
4 331.83 387.15 146 16.88 83.12
5 460.73 454.60 178 16.28 83.72
6 393.92 398.42 139 14.92 85.08
7 368.09 47191 198 19.08 80.92
8 445.60 443.04 172 16.22 83.78
Average 17.69 82.31
D
NIBINe) 4
) wuhAnen murulaoldgas Taoh l ' '
Y ¢ (] a v U PR S,
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h1 + h? D+d

h'- D=
2 2

Wufid2va = 0.5aD+/(hs - h)2 +(D/2)2

WUAiAIAWY = 0.57(D +d)y/(h')2 + (—__)2

= gudeindenld luvue

All Diameters are in centimeter
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% daudorfimde = 100 Ayl (A; + Ay + Ay
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Table 3 Influence of storage time and moisture upon quality of peeled surface (ambient temperature).
OPS = Quality of Peeled Surface
Storage Change Moisture and Peeled Surface
time Fruit appearanc of Body (Peeling Unit 1) Shoulder (Peeling unit 2)
(days) YCPM  Moisture (%db) QPS  Moisture (%db) QPS
1 Fruits loked very fresh. no 87.3 very smooth 88.1 very smooth
Husk was not tough.
Easily peeled.
9 Fruits remained fresh. no 83.9 smooth but 85.5 very smooth
Husk primarily impacted fibers started
during handling and transport to appear.
looked damaged. Still
easily peeled but fibers
appeared on peeled surface.
15 Pedicel became bruised. K1 was 82.5 Fibers broke 84.8 smooth
Bundle became wilted. worn out and debris
Some coconut fruits dis- after resulted.
connected from bundle. peeling 14
Outer husk was easily friuts.
peeled. Inner husk
became tough.
22 Pedicel became much K1 was 80.7 Fibers broke 86.6 Fiber-looked
bruised. Most of coconut worn out and debris
fruits disconnected out after resulted.
of bundle. Bundle be- peeling .
came too dry. Fiber 11 fruits

was very tough. Peeled
husk was often broken piece.
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