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Investigation of the Flows Flowing from Swirlers (1)
By
Tetsuro AIBA

Aircraft gas turbine combustors frequently use swirlers for introduction of the
primary combustion air. These swirlers give swirling motions to the air to get stable
recirculation zones behind the swirlers and strong turbulence of the flows. The
recirculation zone and strong turbulence are essential for stable flame holding and
intensive combustion in the combustors. There are also increasing number of the
studies on emissions related to the swirlers and combustors with swirlers.

The present study was carried out experimentally on the air flows flowing from
axial swirlers. The flows give predominant effects to the flames held by the swirlers
through the characteristics such as recirculation zones and mixing processes between
air and fuel. The experiments used pressure probes and a hot wire probe for the
measurements of pressure and velocity profiles, recirculation zones, flow patterns,
swirl numbers and intensity of turbulence. Four axial swirlers with different axial
lengths were employed in the experiments to show the effects of the vane’s overlap.
The results showed asymptotic profiles of the measured values by increasing the
vane’s overlap. Numerical calculation of the flows based on the method shown by M.

Taga et al. were also carried out to compare with the experimental results.
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