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WATCHAPON ROJANARATANANGKULE : DIRECT NUMERICAL
SIMULATION FOR TURBULENT FLOW IN A RECTANGULAR DUCT
USING LATTICE BOLTZMANN METHOD. THESIS ADVISOR :

ASSOC. PROF. EKACHAI JUNTASARO, Ph.D. 109 PP.

DNS/LBM/RECTANGULAR DUCT/TURBULENCE

Lattice Boltzmann method (LBM) is one of the numerical methods used to
simulate the behavior of fluid flow. The concept of this method relies on the
streaming and collision of particles with respect to the conservation laws of mass and
momentum. LBM has some advantages compared to other numerical methods
because the computer program of LBM can be readily developed for parallel
computing, so that the computational time for the simulation of turbulent flow is
reduced and the large data can be managed. If one personal computer is used, the
computation is time-consuming or in some cases it cannot be computed. The objective
of this research is to study and use the LBM for the simulation of incompressible
turbulent flow in a rectangular duct by focusing on the effects of aspect ratio on
turbulent flow. For turbulent flow, the direct numerical simulation (DNS) is employed.
The computer program is developed on Visual C++ and validated by comparing the
computed results with the analytical solution, experimental data and acceptable

numerical solution.
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