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Outline

* Fluent simulations basics
* Fluent solver basics
« Simulations settings and demonstration



Fluent Simulation Basics
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Fluent Simulation Basics
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Fluent Solver Basics

« Solution parameters
« Choosing the solver
» Discretization schemes

Set the solution parameters
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» Setting Under-relaxation
« Setting Courant number
« Accelerating convergence
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Fluent Solver Basics

* The finite volume solution method can either use a “segregated
or a “coupled” solution procedure.

« With segregated methods an equation for a certain variable
is solved for all cells, then the equation for the next variable
is solved for all cells, etc.

« With coupled methods, for a given cell equations for all
variables are solved, and that process is then repeated for
all cells.

”

* The segregated solution method is the default method in most
commercial finite volume codes. It is best suited for
incompressible flows or compressible flows at low Mach
number. (Pressure-based solver)

« Coupled solver is suitable for compressible flows at high Mach
number. (Density-based solver)



Fluent Solver Basics

Segregated solution procedure

Update properties.

l

Solve momentum equations (u, v, w velocity).

Solve pressure-correction (continuty) equation. Update
pressure, face mass flow rate.

Solve energy, species, turbulence, and other scalar equations.
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Fluent Solver Basics

Coupled solution procedure

+ Update properties.
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Solve contimuty, momentum, energy, and species

equations simultaneously.
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Solve turbulence and other scalar equations.
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Fluent Solver Basics

Unsteady solution procedure

* Execute segregated or coupled procedure, iterating to convergence

Update solution values with converged values at current time

Requested time steps completed?
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Fluent Simulation - Demonstration

« Lab -1: Make geometry of a simple pipe using ANSYS-DesignModeller
« Lab-2: Using ANSYS meshing

« Lab 3: Simple flow in pipe

* Lab 4: Flow in a mixing elbow with heat transfer

Lab files are available in a separate folder
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