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Experimental Investigation on Effect of Venturi Length on Outlet Flow
Field of Double-Stage Swirler
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Abstract: The outlet flow fields of the double-stage swirler with different Venturi length are measured
with particle image velocimetry (PIV) and the effect of Venturi length on outlet flow fields is investiga-
ted and discussed. The downstream flow field characteristics of swirler are displayed, and the distribu-
tions of axial velocity and radial velocity are gained. The results indicated that the radial movement of
Vortex core away from center line results in the increase of radial distance from 22. 2 mm, to 29. 2 mm,
and the area of central circulation zone becomes larger with the increase of Venturi length. The charac-
teristics of axial velocity and radial velocity are in favour of combustion organization.
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Fig. 1 Schematic diagram of test assembly for swirler
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Tab.1 Some scheme and parameters for flow field test

c Length of Inlet total Inlet difference Inlet pressure
ase

S Venturi/ mm temperature pressure/Pa  volatility/Pa
1 L

2 L+0.5

3 L+1.0

4  L+1.5 eI} 3000 <£20

5 L+2.0

6 L+2.5

7 L+3.0
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Fig. 2 Schematic diagram of PIV experiment system
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Axial velocity distribution of different axial cross planes at longitudinal section through swirler center
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Fig. 6 Radial velocity vector and contours of longitudinal section through swirler center
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Fig. 7 Radial velocity distribution of different axial cross planes at downstream of swirler
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