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Study of Aerodynamic Characteristics in a Confined Isothermal Swirling flow
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Abstract

Studied the effect of swirling to the large-scale mixing of air
and fuel in a dump combustor before a reaction. It was assumed
that the large-scale mixing of air and fuel was similar to that of air
and air; hence this experiment studied only the large-scale mixing
of a swirling air jet coming out from a swirler and non swirling air
jet coming out from a fuel injector at a room temperature and an
atmosphere pressure. Swirl numbers were set to be 0.2, 0.6 and
1.2 in the experiment. Velocity fields were measured by a non-
intrusive two-component planar particle image velocimetry (PI1V)
system. The result qualitatively suggested that the swirl induced
two recirculation zones i.e. a recirculation zone on the axial of the
combustor, called the central toroidal recirculation zone (CTRZ),
and the recirculation zones at the upstream corners of the
combustor, called the recirculation (CRZ).

corner zone

Quantitative study focused on the mixing activity quantified the



velocity difference between the swirling jet and the non-swirling
jet at the same location. The corner recirculation zone has a
large velocity difference; indicating that the mixing activity is high
in that zone. Furthermore, the swirl number of 0.6 produces the
best mixing as indicated by the largest velocity difference in the
corner recirculation zone. The spreading rate of the swirling jet at
the swirl number of 1.2, on the contrary, is too fast that the
velocity difference in the CTRZ is drastically reduced; reducing

the mixing activity in the corner recirculation.
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