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Abstract

Burner is one of the important apparatus that can affect the combustion efficiency in the
furnace, especially ceramic industry. This research investigated the improvement of the combustion
efficiency in furnace by the modification of dispersion characteristics, number and size of nozzles
for fuel and air injection. This study tested three different burners which are B1, B2 and BN types.
The experiment was done in the 1 m® of simulated furnace with natural gas and fuel to air mole
ratio of 1: 10. The flue gas analysis and efficiency were reported. Results showed that a
measurement of excess air obtained from burner BN gave the minimum value of 8.5 compared to
12 % excess air for B1 and B2 burners. From the combustion efficiency analysis, burner BN found
to be the higshest combustion efficiency of 85 % while B1 and B2 burners showed the efficiency of
74 and 73 %, respectively. Therefore, it can be concluded that characteristics of burner influence

on the combustion efficiency.
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Table 2 Characteristics of burners used in this study

Air distribution Nozzles
Burner
Sizes Area Sizes Area
types ) Patterns of hole 5 Patterns of hole
(mm) | (mm") (mm) (mm°)
B1 60 658.35 Straight/tiled 45° 1.75x24 131.88 Straight/tiled 45°
B2 60 827.43 Straight/tiled 45° 2.00x6 37.68 Straight/tiled 45°
BN 60 963.81 Tiled 45° 1.75x10 54.95 Tiled 45°
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Table 3 Energy analysis of kiln

Energy Volume (Kcal/h)
Heat in put
Heat of natural gas 2,129,600.00
Heat out put
Heat to products 570,836.00
Heat to exhaust 1,258,874.00
Heat to moisture 30,313.40
Heat losses: Walls,
269,576.60
leaks and others
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Figure 6 Flame characteristics of burners
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Table 4 Volume exhaust gas of combustion for burner

Temperature of kiln Compositions of exhaust Temperature of flame
Burner
0, co o,
types (°C) (°C)
(%) (ppm) (%)
B1 262 12.00 506 5.00 311
B2 261 12.84 37 4.62 310
BN 280 8.54 54 7.06 320
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