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Study of Effect of Particle Size of Cassava Stems on Fuel Pellet Production
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Abstract

The present study aimed to analyze the effect of particle size of cassava stems, processed through screening
sieves of 3, 4, 5, and 6 mm, on their physical properties after chopping and pelleting. The performance evaluation
of the cassava stems hammer mill demonstrated a throughput capacity of 43.85 kg h™ and a shredding efficiency
of 64.79% when using a 6-mm sieve. Both parameters showed an increasing trend with larger sieve apertures. The

Received: August 03, 2022

Revised: September 12, 2024

Accepted April 25, 2025

Available online: June 26, 2025 43



Thai Society of Agricultural Engineering Journal Vol. 31 No. 1 (2025), 43-52

highest bulk density of 139.28 kg m™ was recorded with a 3-mm sieve, which decreased as the size of the sieve
increased. Additionally, the angle of repose increased with the sieve size, peaking at 50.70° when using a 6-mm
sieve. The particle size and modulus of fineness were maximized at 2.45 mm and 4.65 mm, respectively, for the
6-mm sieve. In the biomass pellet production phase, the pelletizing machine achieved a maximum compression
capacity of 61.49 kg h™ with a 5-mm sieve. The highest pellet formation efficiency was 98.05% when using a 4-mm
sieve. The angle of repose of the pellets was highest at 29.21° when using a 6-mm sieve. Pellet dimensions were
consistent across all sizes. The maximum pellet weight was 0.96 ¢ when using a 4-mm sieve, while the actual fuel
density was 1323.76 kg m” when using a 6-mm sieve. All pellet densities conformed to industry standards, while
the durability values of pellets produced with 3-mm and 4-mm sieves were 98.39% and 98.25%, respectively,

meeting the required quality standards.

Keywords: Cassava Stems, Biomass Pellet, Particle Size, Physical Properties
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Figure 1 Size reducing cassava stems chopping

machine.
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Figure 3 Reduction of moisture content by sun drying.
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Figure 4 Static coefficient of friction determination.
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Figure 6 Analysis of cassava stems after size reduction.
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Figure 7 Pelleting machine.
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Figure 13 Relationship between mesh size screens and
static coefficient of friction.
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Table 1 Geometric mean diameters and fineness
modulus of cassava stems.
Mesh size of F.M.

screens (mm)

Geometric
mean diameter

(mm)
3 3.67 1.32
q 413 1.83
5 4.23 1.96
6 4.56 2.45
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Figure 16 Relationship between mesh size of screens
and capacity of the pellets machine.
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Figure 17 Relationship between mesh size of screens
and percentage of pellet formation.
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Figure 18 Relationship between mesh size of screens
and static coefficient of friction.
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Figure 19 Relationship between mesh size of screens
and angle of repose of pellets.

- wansvadpUANTR eI SAn

HANISANBIVUIALE U LA NALAZAIINY1IVDY
Fomawsndafonsuisguiednuas fadomam
wnsgudinideinds fauans Table 2

Table 2 Pellet dimention and weight results.

Mesh Size Diameter Length Weight of
Screens (mm) (mm) Pellet (g)
(mm)
3 6.05 25.37 0.94
4 6.04 25.59 0.96
5 6.02 25.21 0.82
6 5.99 25.37 0.84
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Figure 20 Relationship between true density and mesh
size of screens.
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Table 3 Pellet bulk density results.

Mesh Size  Cylindrical Weight Bulk
Screens Container (kg) Density
(cm’) (kg m°)
3 1000 0.69 689.87

4 1000 0.66 652.21
5 1000 0.66 664.79
6 1000 0.65 651.27
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Figure 20 Relationship between durability and mesh
size of screens.
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