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ABSTRACT

Rotary kiln produces lime from limestone through thermal decomposition. Ring formation

in kiln internal wall is known issue that

decreases productivity. The cause of ring

formation is temperature imbalance as flame leans toward upper wall. Therefore, burner
nozzle geometry was changed to improve air—fuel mixing state which leads to prevention
of ring formation. CFD simulation and experimental test were performed in this study to
investigate the effect of air-fuel mixing on flame structure, temperature and NOx
concentration. It is shown that combustion efficiency has been enhanced and NOx
concentration has been decreased by using swirl flow for secondary combustion air. It's
also shown that flame has been straightened by using straight flow for secondary

combustion air.
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Fig. 1 Schematic diagram of burner test furnace
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Fig. 2 Test nozzle
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Table 1 Nozzle swirl information

Swirl Number | Existing Case 1 Case 2
Primary Air 0.47 0.47 0.29
Secondary Air| No Swirl 0.26 0.26

Secondary air (Straight)
: Cooling for low NOy &
maintain linearity

Main reaction zone
: Primary Air + Fuel

Fig. 3 Concept image of improved flame
structure
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Fig. 4 Temperature contour calculated by CFD
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Fig. 5 Flame images in a test furnace

Fig. 6 Flame unstability of Case 1
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Fig. 7 Temperature distribution on kiln upper wall

Table 2 NOx emission and kiln upper wall
maximum temperature

NOx Max. Temp.
Nozzle [ppm] (] D
Existing 70 966
Case 1 63 972
Case 2 58 959
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