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Abstract
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The application of a mathematical model for the simulation of strongly swirling
flows in combustors is presented in this research. The modeliing of turbulence for
incompressible, swirling flows used in the simulation is discussed. The work has been
carried out in order to provide an understanding of the physical behaviour of the flow in
combustors. A staggered Finite Volume approach with standard £ — &£ model and an
algebraic stress mode! (ASM), was used to carry out all the computations. To
investigate the effects of numerical diffusion on the predicted results, second-order
differencing schemes, namely, the quadratic upstream interpolation for convective
kinematics (QUICK) and second order upwind {SOU) were used to compare with the
first-order upwind and hybrid schemes. The model was first employed In prediction of
turbulent channel flows to validate and make confident in the code. Then, four different
flow types of combustors were used in the simulation. The results of predicted axial,
radial and tangential velocity profiles are compared with available LDV experimental
data. The computation show that results predicted by both turbulence models generaily
are in good agreement with measurements but the ASM performs better agreement
batween the numerical results and experimental data. Besides, use of numerical
schemes with the ASM leads to high influence on flows with recirculation. Finally, the
research has been extended to study experimentally combustion characteristics In a
rice-husk fired vortex combustor. The experiment indicates that the combustor has a

higher efficiency and lower emission when compared with existing ones.

Keywords: turbulent flow, swirl, Reynolds stress model, combustor




