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Abstract

The industrial combustion furnace for pyrolysis gas of solid waste is described. The combustion
process of pyrolysis gas is simulated with a non-premixed combustion model. The velocity, tem-
perature and component concentration field are compared for the two kinds of internal furnace
structures to analyze the combustion performance in different combustion furnaces. The results
show that the pyrolysis gas and air are mixed and burned in the form of spiral flow in the combus-
tion furnace. The A structure furnace strengthens the mixture and combustion process due to the
throttling effect of the contraction port, which leads to the higher temperature and the lower con-
centration of combustible components such as CO. Meanwhile, it is necessary to maintain an ap-
propriate excess air amount to ensure full combustion and to avoid the cooling effect of air. On the
other hand, when the content of combustible components in pyrolysis gas is low, certain heating
strategy should be considered to ensure the pyrolysis environment of dioxins and other substances.
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Figure 1. Structure and physical model of the pyrolysis gas combustion furnace
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Table 1. Main composition data of pyrolysis gas
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Table 2. Key parameters and boundary conditions of the pyrolysis gas combustion furnace
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Figure 2. A structure combustion furnace results: (a) pyrolysis gas inlet streamline; (b) air inlet streamline; (c) temperature
distribution of central section (y = 0); (d) moar fraction of CO on cross section
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Figure 3. Structure combustion furnace results: (a) hydrolysis gas inlet streamline; (b) air inlet streamline; (c) temperature
distribution of central section (y = 0), and (d) molar fraction of CO on cross section
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Table 3. Meverage of the combustion furnace outlet and constriction section
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Figure 4. Effect of air excess factor on A structure combustion furnace
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Figure 5. Effect of combustible component content on A structure com-
bustion furnace
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