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ABSTRACT

Carbonized rice husk(char from rice husk) can be used to improve soils for planting, seedlings, horiculture,
pomiculture and truck gardening. Although it is not a fertilizer in nature, it stimulates the growth of plants.
Carbonized rice husk is highly recommended for raising soil/water temperature, keeping moisture and aerating roots
of plants.

The objective of this study was to develop the effective production method of carbonized rice husks by a non-
slagging vertical cyclone combustor. A cyclone combustor with vortex collecor pocket in addition to central
collector pocket was selected and tested. Isothermal tests and mixed firing with LPG and rice husk were performed
in order to characterize the system. Inert rice husk was used during the isothermal test to find the mass collected of
rice husk. It was impossible to ignite rice husk itself over the experimental conditions considered in this experiment.
The composition of original and carbonized rice husks was analyzed by the ultimate analysis. With the air flow rate
of 20 m*Mh, LPG flow rate of 0.45 I/min, the required carbonized rice husk could be obtained.
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Principal dimension of cyclone com-

bustor
Cyclone combustor Dimension
(mm)
Chamber diameter 158
Chamber length 240
Tangential inlet diameter 26
Vortex finder diameter 76
Exhaust diameter 60
Vortex collector pocket diameter 70
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Table 2 Ultimate analysis of rice husk sample used

C " o N S Ash Calorific value
{(kJ/kg)
basis
Dry 39.91 5.58 33.87 0.31 0 20.33 12,160
(wt %)
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Table 3 Collected amounts of rice husks in VCP and CCP {g]

Feeder speed 300 600 900 1200 1500

Air flow (rpm)

rate (m*/h) VvCP CcCp VCP cCp VCP CcCp vCP CCP VCP CCp
20 76.75 | 14593 50.73 | 123.18 | 38.97 | 116.22 31.70 | 109.17 26.70 96.87
25 31.34 | 134.69 2594 | 96.99 | 2233 77.78 | 22.03 56.58 19.03 43.48
35 65.73 20.63 49.91 26.63 | 46.03 14.31 3253 16.15 26.46 15.51
45 4546 0.00 41.85 0.02 | 39.98 0.08 | 29.73 043 2229 0.56
55 34.98 0.00 28.86 0.01 27.44 0.00 | 2648 0.00 19.61 0.00
65 28.58 0.00 | 23.13 000 | 22.73 0.00 | 19.16 0.00 16.15 0.00
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Fig. 2 Effect of feeder speed on mass of rice
husks collected for different air flow
rates.
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Fig. 4 Variation of weight losses of rice
husks with air flow rate.
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Fig. 2(a) Temperature and energy gain varia-
tions of the outlet air depending on
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minute) increment for numerical
analysis.
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