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Development of Low NO, Burner Applying Spiral Flame Combustion
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A spiral flame burner was tested for adapting to gas turbines. In spite of being the diffusive type, this burner is
distinguished by low NO, performance and wide combustion stability. For application to industrial gas turbines, the new
burner has been modified for high intensity combustion and the design improved to achieve lower NO, combustion compared
to conventional diffusive burners. Low NO, performance was confirmed by combustion tests. Comparison of the results with
conventional non-premixed combustors reveals that the NO, emissions from the spiral flame burner are 50% lower.
Furthermore, the low NO, performance is related to the intensity of local strain rate in strong swirl flow.

1. dooodad

D000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000o0o NO,0000000000o0o0o0o0o0oo
0000000000000000D000000000
NO, 000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
OOoDO0O00000ooooo
D000000000000000000000000
ooooooooooo M"?gooooooood NO,
00000000000000000000000000
00000000000000000000000000
00000000000000000 NO,OOOOoOoOoO
00000000000000000000000000
Doooooo ®o0ooo00000ononooooog
00000000000000000000000000

gobboooobbbooooboboooooboooon
U0O0000n0O NO, OODOOooOOoouoOobDOONo, O
ooobobboooooobboooooboboooon
ooobobboooooobboooooboboooon
goobobbooooobobboooooboboooon
gooobd NOyODhobhobooooobobobooboo
goooooboboobobgb No, O oboooo
goooobooogn

2. JobooUouobooboooboboouobooooboo

gbooboobobooobobooboboo 1000
goobbbooooobobboooooobobooooon
gobooobooboboobboobb ogobooo
U moobooobobobooboboobobobon
ooobobboooooobbooooobobbooooo
oobobooboboooboboooobooob booo
oob0 gobboobboobboobobooboon
goboboooobbboooobobooooobobooon
googooogn

O 200000000000D00DO0DO0OO0ODODLO
gooobooobooobooobooboobooboobo
oooobbooooobobboooooboboooon
goobobboooooobboooooboboooon

0000000 Vol.44 No.6(2004-11) 375



ooooo

oooooo

oooo
oooo

ooooao

010 0O0OO0O0OO0O0OO0OO0OOOoOoOobOobOOobOonb
Fig. 1 Image of high load type spiral flame combustion burner
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Fig. 2 Testrig of high load type spiral flame combustion burner
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Fig. 3 Relationship between air inlet velocity and NOy emission
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Fig. 7 Relationships between air port height and NO, emission,
flame strain rate
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Fig. 8 Comparison of NO, emission for spiral flame combustor and
conventional non-premixed combustors
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