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ABSTRACT

The aim of this research is to study efficiency of double roller crusher for reducing the sizes of
coconut shell charcoal and eucalyptus chips for solid fuel purpose. The effect of roller speed (650, 950
and 1,350 rpm) and roller gap (0.3, 0.5 and 0.7 cm) to the efficiency were examined. The crusher is 34
cm in width, 5.44 cm in length, and 11.38 cm in height, respectively with using 3 phase electric motor
as power source. Results showed that the highest efficiency of coconut shell charcoal and eucalyptus
wood chips size are 82% and 21% at 650 and 1,350 rpm respectively. Compared with the roller gap,
the highest efficiency of reducing the sizes for coconut shell charcoal and eucalyptus wood chip are
79% and 27% at 0.5 and 0.3 cm of roller gap of the machine respectively. The physical properties of

biomasses such as brittleness and fiber content are the main factors that affect the efficiency.
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Figure 1 Coconut shell charcoal and eucalyptus chip used for reducing sizes with the double roller

crusher



113813INmansuazina lulad ynIngnaenyaImans 17 8 atiufl 3 2562

RULLEY PUNLLEY
1 NIOUAUNING 6 LU IRINRALIWNAN
2 NTOLAIKE? 7 %aa
3 gnnﬁvaw%”amwm gnﬁ' 1 8 Wag
4 QﬂﬂéﬂW%ﬂmWﬂ’] Qn'ﬁ' 2 9 Nalaas
5 Hﬂmmméuwm

Figure 4 Elements of double roller crusher
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Figure 5 Schematic diagram of rollers motion
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Table 1 Performance parameters at various roller speeds

Type of biomass N (rpm) L (cm)  t*(s) Xx; (em)  x,(cm) @ (rad/s) Vv (m/s)
Coconut shell 650 0.5 138.00° 6.88 1.26° 34.03 2.93
charcoal 950 0.5 32.00° 6.88 1.29° 49.74 4.28
1,350 0.5 16.50° 6.88 2.22° 70.69 6.08
Eucalyptus chip 650 0.5 102.50°  2.73 2.36° 34.03 2.93
950 0.5 74.50° 2.73 2.29° 49.74 4.28
1,350 0.5 70.00° 2.73 2.17° 70.69 6.08

Note: * time in crushing

Superscripts a, b and c indicate significantly different values due to roller speeds for each type of biomass (p<0.05).

Table 2 Performance parameters at various roller gaps

Type of biomass N (rpm) L (cm) t(s) X (cm)  x,(cm) @ (rad/s) Vv (m/s)
Coconut shell 950 0.3 62.50° 6.88 2.22° 49.74 4.28
charcoal 950 0.5 31.73° 6.88 1.43° 49.74 4.28
950 0.7 18.27° 6.88 1.71% 49.74 4.28
Eucalyptus chip 950 0.3 86.50° 2.73 2.00° 49.74 4.28
950 0.5 70.50° 2.73 2.36° 49.74 4.28
950 0.7  80.00° 273 2.33° 49.74 4.28

Note: Superscripts a, b and ¢ show significantly different values due to roller gaps for each type of biomass (p<0.05).
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Figure 6 Effect of roller speed (N) on efficiency of biomass size reduction ()
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Figure 7 Effect of roller speed (N) on capacity of roller crusher (Q)
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Figure 8 Effect of roller gap (L) on efficiency of biomass size reduction (1)
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Figure 9 Effect of roller gap (L) on capacity of roller crusher (Q)
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