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Gravel-Roasted Robusta Beans Separator
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Abstract

The gravel and contamination separations are important for the quality and cleaning factor of the roasted
Robusta beans. This article aims to present the designing, creating and testing of a gravel-roasted coffee beans
separator, with the suction air and enforced air. Before testing, the roasted coffee beans at light, medium and dark
level, were determined the physical properties, for example, size, mass, specific gravity, and angle of friction.
Furthermore, the efficiency of suction air and enforced air separator can be evaluated by feed rate, air velocity,
quantities of gravel, the angle of suction air of the supply line and electrical energy conditions. The results found
that the suction air method can be separated the gravel of 42.8% mix the 0.47% of the roasted Robusta beans, the
electrical energy consumption was 1.77 Wh at the air velocity of 20.5 m/s with the angle of supply line was 16.7
degree and the maximum feed rate was 232.8 kg/h. For the enforced air can be separated by 75% without
roasted coffee beans. In the feed rate condition of 33.5 kg/h, the electrical energy consumption was 17.9 Wh.
Therefore, the efficiency separator of enforced air method is better than the suction air.
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Table 1 Physical properties of the roasted Robusta bean.

Roasted level

Properties - -
Light Medium Dark
Weight (g) 0.183+0.06 0.120+0.05 0.118+0.04
Specific gravity 0.552+0.24 0.500+0.34 0.448+0.13
Volume (m°) 3.344x10742.99  2.354x107+1.2 2.889x107+1.5
Bulk specific weight (kN/m®) 5.412+2.38 4.909+3.4 4.398+1.3
Maximum length (mm) 11.356+1.40 11.481+1.2 11.758+1
Angle of friction (longitudinal, degree) 20.30£3.50 27.50x2.5 26.90+4.5
Angle of friction (transverse, degree) 26.80+3.0 26.90+4.0 27.70£5.5
Coefficient of friction (longitudinal) 0.495+0.07 0.52+0.05 0.508+0.09
Coefficient of friction (transverse) 0.50+0.06 0.508+0.08 0.526+0.12
Materials flowing
Air mover Material and Air
—»| Feeding system —— »| Separating system [—>
air in pipe line

v

Materials

Figure 1 Diagram of pneumatic conveyor process
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Figure 2 Gravel-Roasted coffee bean separation (a) Enforced air (b) Suction air
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Table 2 Percentage of gravel and coffee bean separation at 10 - 20 degree of the 20.5 — 22.5 m/s of wind

speed.
Velocity (m/s)
Angle
20.5 21.5 22.5 20.5 21.5 22.5
(degree)
Gravel (%) Roasted Robusta bean (%)

10.0 35.70 28.57 714 8.15 0.8 -
13.3 28.57 7.14 - 2.29 - -
16.7 42.80 28.57 7.14 0.47 - -
20.0 28.57 14.28 - - - -

(-) The data cannot be collected.
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Figure 3 The results of gravel separation.
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