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The Study of Energy Conversion in a 2 Ton/day Waste-wood Fixed Bed Gasifier
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For the conversion of domestic waste-wood into energy, a fixed bed gasifier (0.9 m x 2.4 m) having the capacity of 2 ton/day
was designed and constructed. The dual knife valve was used to feed waste-wood of which size was 3~5 cm and a rotary
stoker system was installed in the bottom of gasifier. The pilot gasification system consisted of feeding system, fixed bed
gasifier, gravity fine particle collector, heat exchanger for syngas cooling, ID fan, and cooling tower. The operation temper-

atures of gasifier were 700~1000 C and the concentrations of syngas were CO: 25~40 vol%, Ha:

7~12 vol%, CHy: 2~4

vol%, COy: 12~24 vol%. The calorific value of syngas was 1100~1500 kcal/Nm’ and was enough to be applied in the in-
dustrial combustor. Also the gas engine was operated by using syngas from biomass gasifier and produced 1~4 kW of power.
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Table 1. Proximate and Ultimate Analysis of Wood Chip

Calorfic value Proximate analysis (wt%)

Ultimate analysis (wt%)

Sample (kcal/kg)

Moisture  Volitile matter Ash

Fixed carbon C H N S (6]

H_wood 4520 0.17 84.55 1.24

14.04 47.60 6.16 0.39 0.006 44.60
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Figure 2. Stoker system used in a fixed bed gasifier.
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Table 2. Test Engine Classification

Model CD800L Bore x Stroke 70 mm X 69 mm
Valve type OHC Compression ratio 10

Cylinder number 3 Maximum power  38/4900 (PS/rpm)

Displacement 796 cc Maximum torque  6.3/2200 (kgm/rpm)

Figure 3. Test engine module for power generation.
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Figure 4. Temperature profiles of woodchip gasification.
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Figure 5. (a) Gas concentration, (b) Calorific value of syngas with
operation time.
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Figure 6. Flame of syngas in a test combustor.
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Figure 7. Flue gas temperature of syngas combustion in the test engine
module.
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Figure 8. Output of power in the test engine module.
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