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Abstract

Biomass burning is a source of greenhouse gases, carbon dioxide, methane, and nitrous oxide.
Under the ideal conditions of complete combustion, the burning of biomass produces carbon dioxide
and water vapor. Since complete combustion is not achieved under any conditions of biomass burning,
other carbon species, including carbon monoxide, methane, non-methane hydrocarbons and particulate
carbon are produced. In this study, we analyze the combustion characteristics of rice-husk, such as heat
release rate, smoke production rate, the percentage variation of CO and CO,, oxygen consumption rate,
and mass loss under different heat fluxes (20, 50 and 70kW). As a result, at 20kW incomplete
combustion is occurred so that the percentage of CO is high in initial burning and total smoke release
is higher than the others. At 50kW and 70kW, the combustion behaviors is very similar except the

variation of CO percentage.
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Table 1. Key parameters deduced from the test.

Contents Unit Comments

Heat release rate kW/m’ | Heat release rate per unit area

Smoke production rate m’/s Smoke production rate per unit time(sec.)

The percentage of CO, % The concentration of carbon monoxide, carbon
Co, dioxide in emission gas

Oxygen consumption rate g/s Oxygen consumption rate per unit time(sec.)

Mass g Mass of remained sample during combustion
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Table 2. Combustion characteristics of risk-husk at different heat fluxes

Heat flux

20kW 50kW 70kW
TTI(s) 52 7 2
TTF(s) 97 280 248
THR(MJ/m”) 6.30 26.94 36.31
tep(s) 60 15 12
TSR(m’/m?) 38.3 19.8 28.9
CO vyield(kg/kg) 0.1145 0.0713 0.0475
CO; yield(ke/ke) 1.86 1.64 1.46
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Figure 1. Smoke production rates and heat release rates of the rice-husk at different

heat flux.
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Figure 2. Oxygen consumption rates of the rice-husk at different heat flux.
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Figure 3. The mass of remained rice-husk during combustion at different

heat flux.
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Figure 4. The percentage of CO and CO; in emission gas.
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