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Abstract

Most flows and happen in nature and engineering are turbulence flows. To solve the
equations of fluids (Navier Stokes equations) in turbulent flows, need of numerical
modeling is required. Important and widely used method for the numerical modeling,
are RANS, LES and DSN.

In LES (Large Eddy Simulation) method only large-scales of flow are solved and the
smaller scales will be modeled (sub grid scale).

The first sub grids scale model is known as Smagorinsky, that the coefficient of
Smagorinsky will be selected depend on the geometry and the negative point is that the
dissipation rate will predicts the same in all fields. The second sub grids scale model is
dynamic Smagorinsky model. The Smagorinsky coefficient in this model is a function
of location and time but a major weakness is requirement of a homogeneous course in
cases. In Localized Dynamic Smagorinsky model with the property of calculation of
Smagorinsky coefficient as a function of space and time and it doesn't need
homogeneous course. These properties made it a good model for complex geometries
and complex flows.

In this thesis turbulent flow of fluid in the cavity, the backward step and channel flow
geometry using LES with SIMPEL numerical code has been studied.

The approach taken in the cavity using Smagorinsky and localized dynamic
Smagorinsky and comparing with experimental results has been studied. In backward
step using Smagorinsky and localized dynamic Smagorinsky and comparing with
experimental results and in different Reynolds number and the displacement of
separation point has been studied. In case of canal we use dynamic Smagorinsky
method.

We also examines the relationship between physical effects come into existence as the
coefficient of friction, drag and vortex formation on the walls and variation of
Smagorinsky coefficient and Logical relationship between the volatility and the
coefficient of variation of each parameter is studied.

Key words: large-eddy simulation model of the network, Smagorinsky, dynamic,

dynamic local
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- Turbulence

- Confusing

? - something which does not follow an ordered plan
* - Turbulent boy

* - Laminar flow



