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Abstract - Combustion characteristics were examined experimentally for a swirl-stabilized double cone
premixed burner nozzle used for industrial gas turbines for power generation. An original model and a variant
with a different fuel injection pattern are tested to compare their combustion characteristics such as NOx, CO
and stability in pressurized conditions with single burner-flame and in an ambient multi-flame conditions with
multi-burners. Test results show that NOx emissions are smaller for the variant, whose number of fuel holes is
reduced with the same total area of fuel holes, in ambient and pressurized single-flame conditions with single
burner, which results from enhanced fuel/air mixing due to a higher penetration of fuel into the air stream. The
multi-burnerflame test results show that NOx emissions are smaller for the variant due to reduced flame inter-
actions, which, on the contrary, slightly reduces the stability margin. On-site test results fromin an actual power
plants also show that NOx emissions are reduced for the variant, compared with the original one, which is in
agreement with the lab test results stated above.
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Fig. 1. Configuration of silo type combustor with
double cone premixed burner nozzles.
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Fig. 2. Schematic of double cone premixed bur-
ner nozzle.
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Table 1. Details of fuel injection hole patterns

Pattern | Hole Dia (mm) x EA | Total Hole No(EA) | Area ratio |Average Penetration
Case 1 1.5x32 32 1.00 1.00
Case 2 2.1x16 16 0.98 127

248(mm)

(a)Case1|'oooaclo-ooolool-ooo.oo-l..onl-nl

B)Case2| o o o o o o o o o o o o o o o o

Fig. 3. Fuel injection hole patterns of nozzle.
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(a) Pressurized combustion test rig with single burner com-
bustor
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(b) Multi-burner combustor

Fig. 4. Schematic of combustion test system.
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Fig. 5. The dependence of NOx and CO emissions
on the exhaust O,.
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Fig. 6. Flame stability characteristics.
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