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Effects of Length to Diameter Ratio of the Cylindrical Die and Screw Pressing Speed on the Performance
of Screw Press Unit and the Quality of the Charcoal Blocks Produced from Charcoal of
a Biomass Power Plant
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Abstract
The objective of this research was to study the effects of length to diameter ratio of the cylindrical die

(L/D) and screw pressing speed on the performance of screw press unit and the quality of charcoal blocks
produced from charcoal of a biomass power plant. Parameters from the physical and thermal properties of
charcoal and factors affecting the testing unit's performance, which were the length to diameter ratios of the
cylindrical die (L/D) (9, 10 and 11) and screw pressing speeds (105, 120, 135 and 150 rpm) were studied. The
optimum L/D ratio of the cylindrical die was found to be 11 for screw pressing speed of 120-135 rpm. The test
results indicated that, for a mixing ratio by weight of charcoal of a biomass power plant: cassava starch: water
content of 3: 0.45: 4 and a feed rate of 140 kg/hr, the machine had a capacity of 104.92-116.64 kg/hr, charcoal
block bulk density of 575.76-577.34 kg/m3 and charcoal strength of 90.37-96.65 kPa
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Figure 1 Charcoal block Pressing unit
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Table 1 Physical and thermal properties of charcoal powder

Properties charcoal powder

Moisture content (w.b.) 4.85
Average particle size (mm) 0.105
Bulk density,(kg/m®) 249.88
Coefficient of static friction on various surfaces

- Ply wood 0.67

- Steel 0.48

- Galvanized iron 0.45
Heating value (cal/g) 5677.34
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