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An Experimental Study on Turbulent Diffusion Flames with Swirling Flow
(Flow Characteristic in Unburned Flow Field)
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Abstract

Swirling flows have commonly used for a number of years for the stabilization of high-
intensity combustion processes.

In general, these swirling flows are poorly understood because of their complexity. This
paper, therefore, deals with the experimental study on turbulent diffusion flames with swirling
flow in unburned flow field by using 2 model combustor.

The purpose of this study is to investigate quantitatively the swirling air jets issuing from
vane swirlers. The fundamental experiments have been performed for the local velocity dis-

tribution, turbulence intensity and Schlieren photograph in the jets issuing into the atmosphere.
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Fig. 2-1 Schematic Diagram of Burner
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Fig. 2-2 Schematic Diagram of Experimental
Apparatus
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Table 1. Relation between Swirl Number and
Angle of Swirling Vane

Angle of Swirling Vane (6) 30 45 60°
Swirl Number (s) 0.413 | 0.715 | 1.239
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Fhelar, 2 BRE X2 Frsach

Table 2. Relations between Reynolds Number
and Eguivalence Ratio (20T)

Flow Rate of Air |Reynolds Number of
' Qu(V/min) Air.Re
1.2 99.3 3586
1.0 119.3 4303
0.8 149.2 5379
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Fig. 2-4 Calibration Chart of 3-Hole Pitot Tube
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