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Abstract

A dry lotus seed sheller was designed and fabricated to reduce shelling time and number of labor for the
dry lotus seed shell removing. The prototype consisted of main frame, feeding unit, 2 sizes of shelling unit; the
10.5 and 11.5 mm cylinder cutting balde were installed in first and second shelling unit, respectively, the power
transmission unit, and 2 hp electric motor was used as a prime mover. The dry lotus seeds were fed manually into
feeding chute at the top of the machine, then were conveyed to shelling unit by seed feeder, and left through in
front of the machine after shelling. Testing results indicated that the best shelling quality was obtained when
operated at 13.3 mm s piercing rod speed. Working capacity was found to be 1.3+0.1 kg hr’, the percentage of
shelling and seeds damaged of the first shelling unit were 75.7+6.4 and 18.2+0.7%, the percentage of shelling and
seeds damaged of the second shelling unit were 73.3+4.0% and 20.2+1.8%, and consumed 0.52 kW-hr of energy.
Based on the engineering economical analysis, indicated that the operating cost was 24 Bath kg™, payback period

3 months and the break-even point of the machine was 40 hr year" at the annual use of 1,200 hr year .
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Figure 1 Traditional dry lotus seed shelling method.
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Figure 2 Dimensions of dry lotus seed.
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Figure 3 Equipment - used in laboratory testing.
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Shelling unit
(11.5-12 mm)

Power transmi$sion:

unit -~
™~

Shelling unit

(>12mm)

(a) The dry lotus seed sheller design by using CAD.

Feeding chute

Seed feeder

(b) The feeding unit.

Cutting blade unit
Connecting rod

Piercing rod

(c) The shelling unit.

(d) Prototype of dry lotus seed sheller.

Figure 4 Schematic of dry lotus seed sheller prototype.
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(a) Percentage of shelling at different cam speeds: (In each
cutting blade size, followed by a common letter are not
significantly different at 5% by DMRT).
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Cutting blade size 105 mm [ 11.5 mm

(b) Shelling percentages at different cam speeds.
Figure 5 Shelling percentages at different cutting blade

size and cam speeds.
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Figure 6 Dry lotus seed (a), Dry lotus seed after shelling (b)
and Seed damaged ().
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Cutting blade diameter (mm)
Cam speeds @20 ppm @30 pm | 40 rpm
(a) Seed damaged at different cam speeds: (means in each
cutting blade size, followed by a common letter are not
significantly different at 5% by DMRT).
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) N i
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20 30 40
Cam speeds (rpm)
Cutting blade size 105 mm [ 11.5 mm

Percentage of Damaged (%)

(b) Seed damaged at different cam speeds.
Figure 7 Seed damaged at different cutting blade size and
cam speeds.
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Figure 8 Machine capacity at different cam speeds.
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Figure 9 Power consumption at different cam speeds.
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Table 1 Cost of dry lotus seed sheller prototype.

Item Amount (Baht)
1. Electric motor and Gear box 6,500
2. Materials cost
2.1 Main frame 2,000
2.2 Feeding unit 1,500
2.3 Shelling unit 2,500
2.4 Power transmission unit 3,000
3. Skilled labor cost for fabrication 3,500
Total 19,000
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