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The Effect of Swirl Intensity on Flow and Combustion
Characteristics of Flat Flame Burner
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Abstract

In this study, the flow and combustion characteristics of flat flame burner with swirler were investigated.
There are several factors that define the characteristics of burner. Among them, the experiments was focused
on swirl effect by four types of swirler in terms of flow structure, distribution of temperature and emission
characteristics. In PIV(Particle Image Velocimetry) experiment, the less of swirl number, axial flow is
dominant at the center. As swirl number increases, the flow develops along the burner tile and backward flow
becomes stronger at center. From the combustion characteristics, as long as combustion load increases,
blow-off limit was improved. But at the higher swirl number, the limit is decreased. At swirl number 0, the
temperature is shown typical distribution of long flame burner. but swirl number increases, the temperature
distribution is uniform in front of round tile. Therefore, the temperature distribution is coincided with flow
structure. As excess air ratio increases, NO concentrations are high. But high swirl number gives rise to
become low NO concentrations. The flame characteristics are comprised in wrinkled laminar-flame regime
according to turbulence Reynolds number(Rer) and Damkohler number(Da).
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Table 1 Operating conditions for flow and combustion experiments

PIV Combustion
Velocity Blow-off Temperature NO
Combustion Load 2600 2600, 3900,
. 2600 2600
(kcal/hr) (48 £ /min) 5200, 6500
Air Excess Ratio 0.9, 1.0,
1.0 1.2
(A) 1, 1.2, 1.3
Swirl Number(S) 0, 0.26, 0.6, 1.24
- Thermocoupl — Probe .'

Compressor

Flowmster
l tank Flat Flame Burner

Laskin nozzle Computer
{Frame grabber}

Fig. 2 Schematic of experimental apparatus using

PIV method
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Table 2 Damkohler number and turbulence reynolds number from the flow and the combustion experiment

Swirl Number 0.26 0.6 1.24

T(K) 1251 1219 1138

v'rms 4.55994 6.03493 7.20119

& L(m) 3.0085e-5 3.0854e-5 3.2962e-5

Si(m/s) 7.60440 7.18674 6.18634

Rer 94.1148 124.5576 148.6287

Da 188.4790 131.2339 88.6156
v'rms = rms velocity fluctuation X Nozzle exit initial velocity(15.5m/s)
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