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NUMERICAL ANALYSIS ON THE MIXING OF A PASSIVE SCALAR IN THE TURBULENT FLOW
OF A SMALL COMBUSTOR BY USING LARGE EDDY SIMULATION

H.S. Choi," T.S. Park’ and K. Suzuki’

The characteristics of turbulent flow and mixing in a small can type combustor arve investigated by means of Large
Eddy Simulation (LES). Attention is paid for a combustor having a baffle plate with oxidant injection and fuel injection
holes and study is made for three cases of different baffle plate configurations. From the result, it is confirmed that
mixing is promoted by interaction between the jets during their developing process and large vortical flows generated in
the vicinity of the combustor wall or fuel jet front. This particular flow feature is effective to accelerate the slow mixing
between fuel and oxidant suffering from low Reynolds number condition in such a small combustor. In particular, the
vortical flow region ahead of fuel jet plays an important role for rapid mixing. Discussion is made for the time and
space averaged turbulent flow and scalar quantities which show peculiar characteristics corresponding to different vortical

flow structures for each baffle plate shapes.
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Table 1 Computational condition

Case D,/D; v,/V; R,y
A 1 2 3060
B 2 0.5 3060
C 0.5 8 3060
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Fig. 2 Computational domain of a small combustor in case A
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