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Influence of Blade Number and Blade Cutting Velocity on the Performance
of Cassava Stems Chopping Unit for Producing Pellet Fuel
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ABSTRACT

The objective of this study was to determine the effect of blades number set and linear velocity on the performance
of a chopping unit for producing pelleted fuel. The Kasetsart 50 various cassava stem with an average moisture content of
9.85 % (wet basis), the feed rate was controlled by 130 kg/hr. Three number of blades sets; 2, 3 and 4 blades and five
levels of the cutting blade velocity of 4.12, 5.03,5.95, 6.80 and 7.78 m/s were studied The result showed that the chopping
unit with 2 blades number and cutting blade linear velocity of 5.03 m/s had capable of working 115.3 0 kg/hr, power

consumption 1.28 kW, specific energy 11.06 W-hr/kg and 69.6 % distribution of the cassava sized 1-10 mm., respectively
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4.12 81.66 1.35 16.55
5.03 115.30 1.28 11.06
2 5.95 111.68 1.28 11.51
6.80 91.55 1.34 14.74
7.78 73.15 1.45 19.83
4.12 106.23 1.35 12.73
5.03 110.45 1.27 11.52
3 5.95 81.54 1.28 15.71
6.80 67.24 1.34 19.98
7.78 58.20 1.46 25.04
4.12 67.72 1.42 20.98
5.03 72.01 1.44 19.94
4 5.95 63.75 1.45 22.67
6.80 45.89 1.37 29.86
7.78 36.40 1.34 36.94
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Source of F -Value
df
Variation Working Capacity Power requirements Specific energy consumptions
Blade 2 857.437** 149.121%%* 929.475%%*
velocity 4 388.708** 94.164** 419.541%*
Blade * velocity 8 57.235%* 98.172%* 38.102%*
Error 30
Total 45
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Linear Number of blades
velocity Working Capacity (kg/h), [ [ ,=4.29 kg/h Power requirements, kW, [1[ ][] =0.02 kw
of blade 2 3 4 2 3 4
4.12 81.66bB 106.23dC 67.72cdA 1.35bA 1.35bA 1.42cB
5.03 115.30dC 110.45dB 72.01dA 1.28aA 1.27aA 1.44cdB
5.95 111.68dC 81.54cB 63.75cA 1.28aA 1.28aA 1.45dB
6.80 91.55¢C 67.24bB 45.89bA 1.34bA 1.34bA 1.37bB
7.78 73.15aB 58.20aC 36.40aA 1.45¢B 1.46¢cB 1.34aA
Specific energy consumptions, [ L] [, =1.27 Wh/kg
4.12 16.55¢B 12.73aA 20.98aC
5.03 11.06aA 11.52aA 19.94aB
5.95 11.51aA 15.71bB 22.67bC
6.80 14.74bA 19.98cB 29.86cC
7.78 19.83dA 25.04dB 36.94dC
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4 o = ' 3 a @ y 1 L, L) (2
M3 4 wammmmuiumﬂuummmmwm’r’ummmifm‘ﬁﬁwammiﬂimWﬂmawmwumﬁuuumﬂzwm

naIay
Number Cassava stems size distributions (%)
Linear velocity of blade (m/s)
of blades <1 mm. (1-4 mm.) (4-6 mm.) (6-8 mm.) (8-10 mm.) (>10 mm.)
4.12 1.28 1.01 3.49 17.58 42.34 34.30
5.03 0.26 1.52 3.68 18.78 45.36 30.41
2 5.95 0.30 1.28 4.82 32.27 44.26 17.42
6.80 0.42 1.37 5.21 34.52 36.83 21.66
7.78 1.43 5.11 10.12 20.91 38.61 23.82
4.12 0.87 2.06 4.68 23.72 35.59 33.62
5.03 1.25 1.99 7.27 26.05 4243 22.26
3 5.95 1.24 3.44 6.56 29.30 34.86 24.59
6.80 0.80 1.51 7.33 33.25 44.06 12.49
7.78 1.73 2.23 9.71 33.19 35.20 17.94
4.12 3.96 2.79 11.25 42.14 33.38 9.06
5.03 0.95 4.52 14.03 45.10 30.10 5.29
4 3.93 linear velocity of blade(m/s) > 38.80 37.18 1114
6.80 1.34 1.87 12.75 44.58 26.70 12.77
7.78 0.48 443 16.39 46.23 22.95 9.54
(10=)
100 — 2 blades 3 blades 4 blades UCV’I(I!]
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tangent velocity of blade (m/s)
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1-4 mm. <1 mm.
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