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Calibration of Smagorinsky Modédl to Simulate the Fluid Flow in the Cavity and
Comparethe Results on Collocated and Staggered Grids

H. Saghi Civil Engineering Department, Hakim Sabzevari Unity, Sabzevari, Iran

Abstract

In this article, cavity fluid flow is stimulated ifiwo-dimension. In order to model the effects abtence, large eddy simulation
model has been used to include sub-network eftéctmall eddies, sub-grid Smagorinsky model wasl usethis method,
Smagorinsky coefficient is a constant value whichutd be determined by experiment. Suggested valyesher researchers are in
range 0.065-0.25. In this research, staggered @lfatated grids have been used in analyzing ligedricavity flow and results were
compared for different values of Smagorinsky cafit. Furthermore, the velocity distribution wasleated in different parts of
the cavity. Comparison of numerical results shdves imodels presented in this research can stimihist&ind of issues with high
accuracy with assigning the Smagorinsky coefficieminge of 0.5-0.7. Also, using the staggered gricomparison with
collocated grid leads to more accurate resultsh\Witrease the Reynolds number, horizontal andcaéstelocity gradient in wall
area increases and decreases in middle area bf.calgo, staggered and collocated grids in low iRegls numbers present almost
similar results in predicting horizontal and veatigelocity in center of the cavity. But with thecrease in Reynolds number, the
gained results replaced by the staggered grid are exact and the gradient of horizontal and valrtielocity in the collocated

grid, are less moved by the staggered grid thesast supposed to do.

Keywords: Large eddy simulation, Lid-driven cavity, Sub-gBthagorinsky model, Staggered grid, Collocated grid.
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® Adaptive mesh refinement
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"smoothed particle hydrodynamics (SPH)
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! Direct Numerical Simulation (DNS)
2 Bench mark

3 Laser-Doppler anemometer

4 Lattice Boltzmann
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