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Development of Shrimp Sheller and Separating Machine
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Abstract

This research is conduct to design and develop a shrimp sheller with capacity of 13.33 kg/hr. Hammer
mill speed was varied in the three levels of 144, 216 and 288 rpm. The final product samplings were at 2, 4, 6 and
8 minutes. Finally, electrical power consumption and physical properties of dried shrimp were considered. After
testing, it found that blower consumes 0.234 kW electric powers and hammer power consumption varies with
speed. Speed variation of 144, 216 and 288 rpm resulted in the rotor tooth consumptions of 1.471, 1.483 and
1.494 kW, respectively. The highest yield of the sheller was 59.33% when the speed of the hammer mill speed was
144 rpm and 6 minutes for initial moisture content of shrimp of 10-17% dry basis
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Figure 1 Superheated steam dryer Figure 2 Diagram of Separating and shrimp Sheller
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Table 1 Energy consumption of shrimp shelling and separating machine

Hammer mill speed . . | \% P
Electrical equipments )
(rpm) (Ampere) (volt) (kilowatt)
Blower 1.25 220 0.234
144 rpm )
Motor drive 2.63 380 1.471
Blower 1.25 220 0.234
216 rpm
Motor drive 2.65 380 1.483
Blower 1.25 220 0.234
288 rpm
Motor drive 2.67 380 1.494

Table 2 Shrimp qualities by shrimp shelling and separating machine

Hammer mill speed Operating time Head yield Broken shrimp Unshelled shrimp
om minutes (o (o (o
(rpm) (minutes) (%) (%) (%)
2 50.33 +0.58° 32.33 +1.53° 17.66 +1.53°
4 58.00 +1.00° 38.33 +1.53' 3.66 £1.00°
144 rpm
6 59.33 +0.58° 39.67 +0.58' 1.00 +0.00°
8 59.67 +0.58° 37.67 +0.58' 2.33 +0.58"
2 32.00 +1.00" 64.00 +2.00° 4.00 +3.00°
D16 4 42.33 +1.15° 54.00 +1.00° 3.66 +2.31°
rnm -
6 47.33 +1.15° 49.33 +1.15° 3.33 +2.31°
8 55.00 +2.00° 43.00 +1.00° 2.00 +2.65"
2 44.00 +1.00° 52.33 £1.15" 3.67 +2.08°
- 4 47.33 +1.15° 51.67 +1.53™ 1.00 +1.00°
rom o
6 48.67 +0.58° 49.00 +2.00° 2.33 +2.52°
8 55.33 +1.15° 42.33 +2.08° 2.33 +2.08"

&0 e 9 \ean with different superscripts in the same column are significantly difference (p<0.05)
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Table 3 Comparison of yield, consumption and operating cost between labor and machine

List Labor shrimp Sheller
Capacity (kg/h) 5.11 13.33
Head yield (%) 33.33 59.33
Broken shrimp (%) 28.33 39.67
Unshelled shrimp (%) 11.67 1.00
Shrimp shells (%) 26.67 -
Workers (man) 2 1
Energy consumption (kWh) - 1.71
Operating cost (Bath/kg) 9.78 4.83
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