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Abstract

This numerical study focused on a swirling effect to a large-
scale mixing and a mean total pressure drop in a non-premixed,
swirl-type gas turbine burner using standard k—E€ turbulence
model. As a preliminary study, flows in the burner were assumed
to be steady (stationary) and axis-symmetric. A chemical reaction
was assumed to play a negligible role in a large-scale mixing; a
chemical reaction was not included in this study. Furthermore it
was assumed that the large scale mixing of air/air is similar to a/f;
this study focused only the mixing of air/air. The swirling effect
was incorporate into the computational model by means of an
inlet velocity boundary condition of a swirling jet. Swirl number
and Reynolds number of swirling air jet were varied from 0.3 to
1.2 and 15,900 to 47,500, respectively, while the Reynolds
number of non-swirling air jet was fixed at 15,900.

Validation against the experiment of Roback and Johnson
[1] suggested that standard k—€ turbulence model predicted the
mean velocity in the burner satisfactorily. As swirl number
increased, the central toroidal recirculation zone enlarges
suggesting that the mixing zone increases. The region of large
turbulent viscosity ratio also increased supporting the conclusion
of the increase of the mixing zone. While the mixing activity was
enhanced as swirl increased, the mean total pressure drop
number will be

increased. The issue of the optimal swirl

addressed in the future work.
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