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A Study on Swirl Flow and Combustion Characteristics of

Air Staged Low NOx Burner
Myung Chul Shin, Je Hyun Ahn and Se Won Kim

ABSTRACT

The objective of this research is to determine generally applicable design principles for

the development of internally staged combustion devices. Utilizing a triple annulus
combustor, the detailed combustion characteristics are studied. For this triple air staged
combustor, the angular momentum weighted by it’s swirl number and air distribution
ratio was observed to be the critical criteria of NOx emission.
An internal recirculation zone which develops on the centerline of the flame immediately
downstream of the burner entraps the fuel into a fuel rich eddy. Then sufficient heat
must be transferred from the flame via radiation to the chamber heat transfer surfaces,
such that the peak flame temperatures are suppressed when the second air is introduced.
It is experimentally found out that the total NOx emission level in this type of burner is
below 50ppm(3% Ref. O2) at optimum operating conditions.
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Table 1 Swirl angle and Swirl number

S = (Angular Momentum)

| R( Axial Momentum)
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Fig. 3 Picture of Burner
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Fig. 15 Radial profile of flame temperature
at Z=35mm

®  casel
® case2
1450 et 4 case3
<
1400 < et e ¥ case4
v¥yw is - ® caseS
1350 ’000'," I AP « casel-1
13004 v ¥ « v “
L] *
1250+ “ e BV
T(°C) 1200 “ . s %
1150 “ . M
4 «
<« 4 -
1100 . “aLw M s
1050 . & A 4 -
] v

1600
850
800

T T T T T N
L] 10 20 30 40 50 80
Radial Position(mm)

Fig. 16 Radial profile of flame temperature
at Z=45mm
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Fig. 17 Radial profile of flame temperature
at Z=55mm
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