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ABSTRACT

A swirler is a flame holding device generating recirculation regions in a gas turbine combustor, and
the flow pattern due to a swirler has major effects on the flame distributions, combustion efficiency,
and characteristics of exhaust gas. An experimental study for a counter-rotating swirler has been
conducted to find out effects of the mass flow rate ratio of the inner/outer swirler flow area, the
pressure difference between the swirler inlet and outlet, and the flare exit length ratio on the flow

patterns in a model combustion chamber by using PIV(Particle Image Velocimetry) technique.
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Fig. 1 Schematic of the swirler and definition of the
flare exit length(Lf).
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Table 1. Specification of test swirlers.
Lf/Lt
Swirler #1 type #2 type Flare #1: 0.8
* Flare #2 : 0.415
Mass Flowrate 1 1.08 Flare #3 : 0.485
Vane Angle )
(Inner/Outer) 40/45 40/ 45 .
Vane Type Straight vane | Straight vane direction 0>
Vane Number 12 12 Fig. 2 Conditions of the flare exit length.
Outer/Inner
Area Ratio 23 15

* Non-dimensionalized by the mass flowrate of Type #1

Table 2. Flare Type.

Flare Type #1 #2 #3
Lf/Lt 0.3 0.415 0.485
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Fig. 4 Comparision of CTRZ size relating to
differencial pressure with the Flare #3.
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