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Large Eddy Simulation of turbulent flow around a bluff body inside a
sudden expansion cylindrical chamber

Sang-Cheol Kot - Chang-Yong Choi*

Abstract : This study concerns a large eddy simulation (LES) of turbulent flow around a
bluff body inside a sudden expansion cylindrical chamber, a configuration which
resembles a premixed gas turbine combustor. The simulation code is constructed by
using the general coordinate system based on the physical contravariant velocity
components. The Smagorinsky model is employed and the calculated Reynolds number
is 5,000 based on the bulk velocity and the diameter of the inlet pipe. The combined
grid technique and cylindrical grid are tested in the numerical simulation with complex
geometry. The predicted turbulent statistics are evaluated by comparing with LDV
measurement data. The numerical flow visualizations depict the behavior of turbulent
mixing process behind the flame holder.

Key words : LES (Large Eddy Simulation, ™ ¢ %A}, Physical Contravariant Velocity
Component (E&] ¥ £% AE) Generalized Coordinate (€49t &FA), Flame
Holder (E71)
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Fig. 1 Schematic diagram of the computational
domain and grid.
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