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1.1 Tutorials list

Cavity flow

This example shows
the necessary steps for
studying the flow
pattern that appears in
a lateral, cavity of a
by-flowing fluid one
side of the cavity being
swept by the outer
flow. The flow pattern
will be calculated using
incompressible
Navier-Stokes
equations for a
Reynolds number of 1.
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Example 2 - Cavity
flow, heat transfer

Example 3 - Backward
facing step

This example studies
the flow pattern that
appears in a square
cavity when it is heated
on one side. The flow
pattern will be
calculated using the
incompressible
Navier-Stokes
equations coupled to
the Heat transfer
equations by means of
a floatability effect.

This example is a
two-dimensional study
of a fluid flow within a
channel with a
backward-facing step.
The flow pattern will be
calculated using the
incompressible
Navier-Stokes
equations for a
Reynolds number in
the laminar range
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Example 4 -
Two-dimensional flow
passing a cylinder

Example 5 - Heat
transfer analysis of a
solid

N
t"

This tutorial concerns
the two-dimensional
flow passing a cylinder
in the low Reynolds
number range. The
actual value of the
Reynolds number is
taken to be R€ =100
for which a vortex
street in the wake of
the cylinder is
expected.

This example illustrates
the heat transfer
problem in a solid that
is heated on one side
while it is being cooled
on the other.
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Example 6 - Species
advection

Example 7 - ALE
Cylinder

This tutorial concerns
the transport problem
of two species in a
squared domain. Such
a species transport is
produced by the
advection in a fluid that
is moving with a
constant velocity given
by the vector
(1.0,1.0,0.0) m/s.

This tutorial simulates
a cylinder moving with
uniform velocity
through a fluid at rest.
The resulting global
Reynolds number is
Re=100. This kind of
analysis requires the
mesh to be updated
every time step. In
order to solve this
problem we will use the
capabilities of the
ALEMESH module.
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Example 8 - Fluid-Solid
thermal contact

Example 9 - Analysis of
an electric motor

Example 10 - Analysis
of a dam break (ODD
level set)

&

This example studies
the flow pattern that
appears in a square
cavity when it is heated
on one side, in contact
with a hot solid.

This example studies
the 2D static magnetic
field due to the stator
winding in a two-pole
electric motor.

This example studies
the 2D water evolution
in a dam break
process, and the
encounter of the fluid
with two obstacles.
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Example 11 -
Compressible flow
around NACA airfoil

Example 12 - 3D
Cavity flow

|

This example shows
the necessary steps for
studying the flow
pattern about a NACA
profile. The flow pattern
will be calculated using
the compressible
Navier-Stokes
equations for a Mach
number of 0.5.

This example shows
the necessary steps for
studying the flow
pattern that appears in
a "lateral", cavity of a
by-flowing fluid, one
side of the cavity being
swept by the outer
flow. The flow pattern
will be calculated using
the incompressible
Navier-Stokes
equations for a
Reynolds number of 1
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Example 13 - Laminar
flow in pipe

Example 14 - Turbulent
flow in pipe

Example 15 - Laminar
and turbulent flows in a
3D pipe

This example shows
the analysis of a fluid
flowing through a
circular pipe of
constant cross-section.
The Reynolds number
is Re=100.

This example shows
the analysis of a fluid
flowing through a
circular pipe of
constant cross-section.
The Reynolds number
is Re=20000.

This tutorial is a 3D
extension of the
previous 2D examples
which concerned the
analysis of laminar and
turbulent flows in a

pipe.
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Example 16 - Ekman's
Spiral

Example 17 -
Taylor-Couette flow

The application of TCL
script programming in
CompassFEMgpg is
discussed in this
tutorial. The case study
chosen for the sake of
illustration is the
solution of the Ekman's
spiral.

The Taylor-Couette
experiment consists on
a fluid filling the gap
between two concentric
cylinders, one of them
rotating around their
common axis.
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Example 18 - - \ This tutorial analyses
Three-dimensional flow ) /% '/\\\ the case of a
passing a cylinder \(\& y three-dimensional flow
\\ passing a cylinder in
N

the low Reynolds
number range

(Re =100), for which
we expect a vortex
street in the wake of
the cylinder (the well
known von Karman
vortex street).

Example 19 - Heat This tutorial concerns
transfer analysis of a

3D solid

the analysis of a solid
that is cooling down
from its bulk
temperature to the
temperature of the

surrounding media.
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Example 20 - Wigley
hull in still water

Example 22 - Thermal
contact between two
solids

Example 23 -
Fluid-Structure
interaction
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This example shows
the necessary steps
for the hydrodynamic
calculation of the
so-called Wigley hull,
with a Froude number
Fr = 0.316 using the
NAVAL capabilities of
the CompassFEM
suite

This tutorial concerns
the heat transfer

problem between two
solid boxes in contact.

This tutorial illustrates
the fluid-structure
interaction capabilities
of Tdyn for the
particular case of a
3D flexible solid
structure in a channel
with a gradual
contraction.
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