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Abstract - Experimental investigations were conducted to examine the combustion character-
istics of a swirl-stabilized double cone premixed burner nozzle used for industrial gas turbines
for power generation. Several variants with different fuel injection patterns are tested to com-
pare the combustion characteristics such as NOx and CO emissions, stability, and wall temper-
ature distributions. Main results show that NOx emissions and stability are decreased either
when the fuel hole diameter is decreased with the same number of fuel holes, or when the
number of fuel holes is reduced with the same total area of fuel holes, both of which are due
to a higher penetration of fuel into the air stream. Not only is NOx reduced but also stability
is enhanced when the fuel hole diameter varies in an alternating manner with the same total
area of fuel holes, showing that NOx reduction is due to a higher penetration of mean fuel
injection path while stability enhancement is due to a lowered penetration of minimum fuel
injection path.

Key words : double cone type combustor, jet in cross flow, partial pre-mixed combustor, gas tur-
bine combustor, penetration length, fuel hole patterns, premixing zone
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Fig. 1. Schematic of double cone premixed burner
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X : mixing distance.

y :radial penetration distance,
do : fuel injection diameter,

v; : fuel injection velocity,

v, : combustion air velocity,

nozzle.
a=1, b=0.39, ¢=0.86, d=0.33.
c d
v X
248(mm) f} [—J
Va d,
(a]Case1|Oo----..--....----... te b e e ve 00 e
WCse2[ o o o o o o o 4 0 s e s e s s Fig. 3. Fuel penetration estimation.
(c)Case3|ooooo|oooooooooo|
Table 1. Fuel injection patterns
(d)Case4|..o.ooo-.-oco-co|
Pattern | Dia (mm) x EA Area Penetration (L, §)| Average Penetration
@Cases| o o o o o @ o o o 000 e e e Case 1 1.5x32 1 100 | - 1.00
Case 2 2.1x16 0.98 1.27 127
MCase| « o « o « ¢ « o o + o+ 0 ] Case 3 2.0x16 0.89 1.34 1.34
cas | 5 " S S 5 " = Case 4 1.95x16 0.85 1.38 1.38
(o) Case Case 5 2.1x16 0.98 127 - 127
Case 6 | 2.4x8, 1.5x8 0.89 151 [ 1n 1.40
Fig. 2. Fuel injection hole patterns of nozzle. Case 7 | 267, 1469 | 09 158 | 104 1.43
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Fig. 4. Schematic of combustion test system.
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