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Abstract

Circulating fluidized bed (CFB) boilers have been widely used due to the high combustion effi-
ciency, good fuel adaptability and low pollutant emission. This paper conducted a numerical
simulation analysis on a 240 t/h circulating fluidized bed boiler to analyze the influence of
changing the ratio of primary and secondary air on the internal flow and combustion characte-
ristics. The results show that the small proportion of primary air 8 resulted in poor effect of
fluidization inside the furnace; too large proportion of primary air 6 cannot provide oxygen for
the combustion in the center of the furnace timely; when the proportion of primary air 6 is 0.55
(Condition III), the bed material and temperature distributions are even, and NOx concentration
at the outlet is the lowest.
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Figure 1. Furnace physical model diagram
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Table 1. Circumstances of different air volumes
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T —UA 0 — R (mh) AR (M)
TH— 0.45 121,322 148,283
T 0.5 134,802 134,802
TH= 0.55 148,283 121,322
TH 0.6 161,763 107,842
T 0.65 175,243 94,362
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Figure 2. Vapor velocity distribution of X = 0 section under different conditions
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Figure 3. Vapor velocity distribution of X = 0 section under different conditions
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Figure 4. Distribution of bed material volume fraction of Z = 1 m section under different conditions
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Figure 5. Temperature distribution of X = 0 section under different conditions
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Figure 6. Average temperature change curve in Z direction under different working conditions
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Figure 7. Variation curve of average mass concentration of NO, in Z direction under different conditions
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Figure 8. Export NO, average mass concentration under different conditions
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