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Tutorial One

Steady State Thermal

Select (Steady State Thermal) from the main menu of the (Analysis
Systerm) by double clicking on the system or by dragging and dropping the

system on the workplace as shown in the following figure
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The next step is to choose material for the engineering test from the
materials library. Double clicking on the 2 # Ewneeingoeste 4 in the
project that just was created spawns a new window. There you can choose

the material to be tested, as shown in the following figure :
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However, if the material was not found within the library it can be added
by clicking on (add material) and entering the properties of the new

material in a new table for each property.

The next step is to design the model in the form of a parallelogram in
dimensions ( 7% 7x3 m) by using (Design Modular). The final model is

shown in the following figure:
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The next step is to create the mesh, the mesh type and size of the cell can

be controlled to suit the situation to be solved, and as shown in the

following figure:
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Next, we apply thermal loads (temperature, convection heat transfer,

radiation heat transfer etc.) as shown figure below:
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In this example the loads are temperatures on the top and bottom surfaces,
the temperature adjusted to the top cold surface 1s (20 C) and the bottom

hot surface is (200 C), the other surfaces are insulated.
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After setting boundary conditions, the case will be solved by clicking on
(Solve). The unknowns will be calculated, which are the temperatures for
the current application. Only energy equation will be used in this

problem.

After that is the solution we can accept the results to be reviewed and that
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can be temperature, heat flux etc as shown below:

Where you can choose any of the results to be reviewed, the following
figure shows the review of the temperature distribution of the current

example:
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As shown 1n the video and our book.



Tutorial Two

Transient Thermal

Selected Analysis System (7ransient Thermal) from the main menu of
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model in the form of a holed parallelogram in dimensions
(I1x 1 x3 m) and the hole diameter is (1220.25) by using (Design Modular)as

shown in the following figure:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved, and as shown in the following
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After making the mesh, loads are applied: The loads in this application are
thermal loads (temperature, convection heat transfer, radiation heat
transfer etc). In the present example has been set status as a loss of
temperature to the surrounding from external surfaces of body where the
heat transfer coetticient (2 W / mm. C) either ambient temperature was

(20 C) and 1nitial temperature was (200 C).
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In such systems, the transition, the time enters influential factor as the case

be variable with time in the current system, the body temperature is not

constant relative to time, but are variable with time, so it must adjust the

total time for the transition, as well as the greatest time

shown in the following figure:

After adjusting marginal circumstances where the case is
resolved to give it a solution (So/ve) then the solution will
be unknowns to be calculated, which is the temperature
change with time for the current application, either
equations that covers this application are the energy

equation.

After that is the solution we can accept the results to be

reviewed and that can be temperature, heat flux or other.

Where you can choose any of the results to be reviewed,

the figure below shows the review of the temperature

of the step as
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Tutorial Three

Static Structure

Select Analysis System (Static Structure) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model in the form of a plate in dimensions (1 x0.5x0.05 m)

by using (Design Modular) as is shown in figure follow:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved.



After make the mesh are applied loads where the loads in this application

are (force, torque, pressure etc ) as shown in bar follow:
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In the present example the load was a pressure on the upper surface in
magnitiude (1000 pa), and the body is support from one of those end as

the following figures, which represent the boundary conditions of the

body:
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After adjusting boundary conditions where the case is resolved to give it a
solution (So/ve) then the solution will be for the unknowns to be
computed which is displacement resulting from the applied loads on the

body in three direction for the current application.




After that 1s the solution we can accept the results to be reviewed and that
can be deformation , stress , strain etc. the following figure shows the

results of the current deformation for present example:
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As shown 1n the video and our book.



Tutorial Four

1 ransient Structure

Select Analysis System (7ransient Structure) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model by drive surface from sketch in dimensions (/x/ 1)
and thickness (0.003 mm) by using (Design Modular) as shown in figure

bellow:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved as shown in tigure bellow:
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After making the mesh, loads are applied where the loads in this

| Environment @ Inertial = @ Loads » @ Supports » B Conditions = @ DirectFE » | [B

application are (force, torque, pressure etc ) as shown in bar follow:

Since the system was transient a time enters influential factor, the loads
inflicted on the body are variable with time, so it must adjust the total

time for the transition, as well as the greatest time of the step.

After adjusting boundary conditions where the case is resolved to give it a
solution (So/ve) then the solution will be unknowns to be computed
which is displacement resulting from the applied loads on the body in

three direction for the current application.

After that 1s the solution we can accept the results to be reviewed and that

can be deformation , stress , strain etc.

As shown in the video and our book.



Tutorial Five

Model

Select Analysis System (Model) from the main menu of the (Analysis
System) by double clicking on the system or by dragging and dropping on

the workplace, and then the test material is selected.

Then design model in the form of rectangular surface in dimensions
(/x0.5 m) and thickness (0.02 m) by using (Design Modular) as shown in
figure bellow:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved.



After make the mesh a body is support from one of those ends and adjusts
the number of models (6) to (/0) model to see more of free vibrations that

the body can vibrate as shown in the following;:
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Then the case is resolved, where we give it a solution (Solve) then the
solution will be unknowns to be computed which are free vibrations (ie,

without applying any external force) for the current application.

After that 1s the solution. we can accept the results to be reviewed and that

can be deformation, stress strain etc, as shown in bar below:
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For example, the following figures are showing the deformation of the

first and second model :
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As shown 1n the video and our book.



Tutorial Six

Harmonic Response

Select Analysis System (Harmonic Response) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model in the form of rectangular surface in dimensions
(1x0.5 m) and thickness (0.005 m) by using (Design Modular) as shown in
fi

gure bellow:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved.



After make the mesh a body is support from one of those ends and applied
force on the other end in magnitude (/0 /Ny in phase angle (0 deg) as

shown in figures bellow:
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As well as the analysis is adjusted with respect to the frequency where the
frequency range is set to be the test then where it was set for the current
model at the lowest frequencies (0 /42) and a higher frequency range (/00
H?) as shown 1in the following figure:
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Then the case is resolved, where we give it a solution (So/ve) then the
solution will be unknowns to be computed which it forced vibrations

(under applied any external force) for the current application.

After that is the solution we can accept the results to be reviewed and that

can be deformation, stress strain etc., as shown in bar below:

Solution @ Deformation v @, Strain ',‘osm' @ Probe v 1 Frequency Response v &, Phase Response v | [ © o
The following figure shows the results of the deformation of the current

model under the applied force:
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The tollowing figure shows the response frequencies of the body under

the influence of force:
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Also we can apply many of the forces on the body and through different
phases and note the change in deformation and response frequencies for
these loads For example when applied another force on the other edge in

magnitude (/5 V) and in phase angle (90 deg) as shown in the following
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As a result, the value of the deformation and freguency respond will

Z

change, in the following figure shows the results of the deformation

inflicted as a result of force:
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The following figure shows the results of the frequency response of the

forces inflicted:
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As shown in the video and our book.



Tutorial Seven

Model + Harmonic response

Select Analysis System (Model) from the main menu of the (Analysis
System) by double clicking on the system or by dragging and dropping on
the workplace, and then be select (Harmonic Response) from the analysis
system and by dragging and dropping on the solution of the first analysis
system (Modely, it is linking the (Engineering Data + Geometry + Model),

as 1s shown in the following figure:
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And then the test material is selected.



Then design model in the form of rectangular surface in dimensions
(1/x0.5 m) and thickness (0.02 m) by using (Design Modular) as shown in
figure bellow:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved.



After making the mesh a body is support from one of those ends and
adjusts the number of models (6) to (/0) model to see more of free

vibrations that the body can vibrate as shown in the following:
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Then the case is resolved, where we give it a solution (Solve) then the
solution will be unknowns to be computed which are free vibrations (ie,

without applied any external force) for the current application.

After the completion of the solution we will get the range of frequencies
that for the body and in the number of models that have been set as shown
in the following:
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Where these frequencies can be adopted when the forced frequency to

find out points overlap between free and forced vibrations which at that

occur the resonance phenomenon in the body and lead to the breakdown

of the body.

After that 1s the solution we can accept the results to be reviewed and that

can be deformation, stress strain etc, as shown in bar below:
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For example, the following figures are showing the deformation of the

first and second model :
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After solving the first part, which is the (Model now going to the second
part, which 1s the (Harmonic Response) where in this part starts with
(Setup), where, as mentioned above, the sections linked in the

(Engineering Data + Geometry + Model).

Where supported the body from one ends and applied load on the other
end in magnitude (-/0 /N) and phase angle (0 deg), as shown in the

following:
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also adjusted analysis with respect to the frequency where they are set the
frequency range to be test then that is within the range that we got from
the first system solution (Mode) that begin with (/6.74/ Hz) and ending
with (350.81 Hz) to the first model, where we choose the extent of
involving more than one frequency to see the points of overlap between

free and force frequency, for example, we can adjust the range for the



current model at the lowest frequencies (0 Hz) and a higher frequency

range (200 Hz) as shown in the following figure:
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Where enters in this range natural frequency of the free first (/6. 741 Hz)
and second (77.83 Hz) and third (7/06.15 Hz) and is then solve the case
where we give it a solution (So/ve) will then be unknowns to be
calculated, which are force vibrations (i.e., under the applied external

force ) for the current application.

After that is the solution we can accept the results to be reviewed and

that can be deformation, stress strain etc, as shown in bar below:
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The following figure shows the results of the deformation of the current

model under the applied force:
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The following figure shows the response frequencies of the body under

the influence of force and points overlay, which represents the highest

value of the Amplitude:
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As shown 1n the video and our book.



Tutorial Eight

Static Structure + Linear Buckling

Select Analysis System (Static Structure) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and
dropping on the workplace, and then be select (Linear Buckling) tfrom the
analysis system and by dragging and dropping on the solution of the first

analysis system (Static Structure), it is linking the (Engineering Data +

Geometry + Model + Solution with Setup), as is shown in the following
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figure:



And then the test material 1s selected.

Then design model in the form of rectangular surface dimensions (0.5 x /

m) and thickness (0.02 m) by using (Design Modular) as is shown in figure
below:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved.



After make the mesh are support the body from one end and applied the

compression force with value (-7 /V) on the corresponding end as shown

figure below:

(01 Mo i 23 RV W )
| e i Ve Ui Teok b | ) | ke v Whowtros (N D 4 K @7 Wociiee y | i 8 Y Ui T m“a | fhe v Shviros {3869 4 6 e e iy

[2h R LYEEDR &[SHRQQEACENEEY O 5h¥E LERBE & S+AGEEA0S NG5 IN

| #stonvets Picions WeeCaoig = £ Av v A fv A H Hickennctatins Coshasn . WAoo o nctin s | Firuhece @i Wigeiooige v (v 1o go (o f H HTindnotirs Sgonber & BiwiaGets Gmdemhdoocs

Endrowrent Ol v uleads v Ssupotso 9k Concions v 8, it v | B | |rieamet Bt » Oends » O Spors v S Condtrs » @ Ut e B

Mo
& /i) il )

(et )
0 Ay Stigs
Az
37 Sl (h)
L1 soutoninurton
,,,,,
s 1 i) =
el Supor — m— m
o W iy e o @l 0
(osig! od Geoney Sdedon ot [Gnde v (13 1T
oy it oy ity i
-ofation . I et emety Fitheimigonhees]
e st b e i
Suppesed  |ho My Vi(mnnrrqn_
Gl N
e | )
(amoret 0 aped 18
gt 01 puped 4‘
Supessed M X
_—
s L forHelp [Ohobemgs Hoteetin Neik N oA Deges s Cesin Prsfien [Dholess oseden e kg5 4 Diges s Ceis

And then is solved case where we give it a solution (So/ve) will then be
solved unknowns to be computed with respect to the Static Structure, and
then go to the Linear Buckling and give it Solve as this system does not

contain any set additional terms depends adopt the Static Structure adjust.

After the solution completion note result of solving the (Linear Buckling)
If the value of the (load mulaplier) is greater than (/) it does not have
(Buckling) But if the value of the (Joad multiplier) is less than (7) is found
(Buckling) where the (Joad multiplier) represents the ratio between the

greatest allowable force to applied force on the body:

F critical

Load multiplier =
F actual



To know the greatest allowable force we take the applied force on the
body equal to (/) then it will be the (load multplier) is equal to the
greatest allowable force (F critical) on the body as shown in the following

figure:
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After knowing the greatest allowable force of the body is adjusting the
force to suit the load multiplier for the model, When applied force with
value (2.5 e6) which is less than the greatest allowable force on the body,
which is the F critical (2.6626 e6), the value of the (load multplier) was
(1.065), which meaning there does not have a (buckling), either when
applied force with value (2.7 e6), the largest of the greatest allowable
force on the body, the value of the (load muluplier) was (0. 95615) then it
will happen( buckling)as shown in the following figure:
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As shown 1n the video and our book.




Tutorial Nine

Steady State Thermal + Static Structure Interaction

Select Analysis System (Steady State Thermal) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and
dropping on the workplace, and then be select (Static Structure) from the
analysis system and by dragging and dropping on the solution of the first
analysis system (Steady State Thermaly, it i1s linking the (Engineering Data

+ Geometry + Model + Solution with Setup), as is shown in the following
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figure:



And then the test material is selected.

Then design model in the form of hollow rectangular with outer
dimensions (2x/ m), inner dimensions (/x(.5 1) and thickness (0.05 m)

by using (Design Modular) as is shown in following figure:
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Then make the mesh where the mesh type and size of the cell can be
controlled to suit the situation to be solved. After make the mesh are
applied loads on the body where the loads in this analysis are thermal loads
(temperature, convection heat transfer, radiation heat transfer etc), In the
present example the loads are temperatures on the top and bottom
surfaces, where the temperature adjusted to the top cold surface is (700 C)

and the bottom hot surface is (50 C), where the all other surfaces are losses



the heat to the environment in by convection where the heat transfer

coefficient is( 5 w/m?.s) and ambient temperature is (40C), as shown in
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the following figure:



After setting boundary condition where solve and view the result the
case respected to steady state thermal analysis system, then transient to the
second analysis system is static structure where applied mechanical load for
the case in this analysis system and then import the thermal load from the
first analysis system (Steady State Thermal) in the present case are support
the body from the tow ends and import and applied the thermal load from

steady state thermal analysis system as shown in the following figure:
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After applied loads are solving the case and view the results for example

the following figure shows the deformation that produced from the loads:
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As shown in the video and our book.



Tutorial Ten

Fluid Flow (Fluent)

Free Convection

Select Analysis System (Fluid Flow Fluent) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model in the form of cube in dimension (1x1x1 27) by using
(Design Modular) So as to simulate the process of heat transfer by

convection for the present model, as shown in the following figure:
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Then making the mesh where the mesh type and size of the cell can be
controlled to suit the situation to be solved, As well as naming the surfaces
that will be set later example, for the present example are named the upper
surface as (Cold Surtace) and the lower surface (Hot Surface) where the

other surface are insulated.

After make the mesh and obtain the required number of slides are going

to the next step, which is to open the program (//uent).

Where in this program settings must be adjusted (General), which adjust
the type of solution which 1s adjusted units and accelerate where they are
pointing the (Gravity) and adjust the value of the accelerating in the
direction that act in it, as the acceleration of the influential in the current
model is the ground accelerate where it is adjust the value of accelerating

(9.81 m /s? ) as shown in the following:
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And where set the models light for the present model are activation

(energy equation) only.

And where set the working material, for the present model the working

material is air; it is selected and gives it (Change / Create) to be

dependence by the program.

Then adjust the conditions are (boundary conditions) i.e. (applied loads)

where they are applied loads depending on condition of model. For the

present model we set temperature of upper surface with value (30 C) and

temperature of lower surface with value (70 C), and the other surfaces are

isolated and there is no any load on it as shown below:
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And after setting the boundary conditions are initialized solution(So/ution
Initialization Ywhere we choose create a standard (Standard Initialization)
can choose the configuration of any surface we want it to be as if the cold

surface .

After that the solution is initialized is solution the case where we choose
(Run Calculation) and give the number of times the correction with
respect to the present example have been set number of iteration (700)

and then click (Calculate) .

After the solution complete the program gives us message that the solution
complete. After that we can reviewing the results it can be possible
(Graphics and Animation) or (Plots) or (Reports).Relative to (Graphics

and Animation) which can be possible ( Vectors) or (Contours) .

The following figure shows (Contours) of temperature for the body:

1: Contours of Statc Temper v

As shown in the

video and our

Contours of Stafic Temperature (c) Mar14, 2014
ANGYS Fluent 14.5 (34, pbns, lam)




Tutorial Eleven

Fluid Flow (Fluent)

Laminar Flow

Select Analysis System (Fluid Flow Fluent) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model in the form of a pipe with diameter (0.25 m) and
length (20 m) by using (Design Modular) So as to simulate the flow of air

inside the pipe as shown in the following figure:
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Then make the mesh where the mesh type and size of the cell can be
controlled to suit the situation to be solved, As well as naming the surfaces
that will be set later example for an example of the current surface are

named on the entry and exit them (in2/et) and (outled).

After making the mesh and obtaining the required number of slides are
going to the next step, which is to open the program (//ueni) it is worth
that the program (//uent)and (CFX) Two of the programs that are used to
simulate the movement of fluids and heat transter processes and
background are different from other programs within the existing

(Analysis Systeni) As will be reviewed later.

When you double click on the (Serup) will be opening the program

window as shown below:
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It was found window dialogue program choices available to the program
where we can choose the dimensions between double and triple as well as
precision where it can choose the accuracy doubling by choose (Double
precision) and also can choose the number of processors that will be used
to resolve through the selection of (Farallel) where it can do a number
processors according to what is available on the computer that will be
working on them where they can activate a single processor if the
computer is used with a processor (CORE 13) while three processors can

be activated if the computer is used (CORE 15) and so on.

And by clicking on the OK button will open the program window as

shown below:
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Where the window showing the model and the main menus which they

can adjust the model, solved and review the desired results through it,

where they are set through (Mode)List (Solution Setup) as shown in the

following:
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Where this list begins in General setting (General), which set the type of

solution and if the case is steady state or transition, as well as set the units

and whether the case depends on the acceleration or not if they rely on

accelerating are pointing the (Gravity) and set the value of the accelerating

in the direction that acted 1n it.

And then adjust the models (Models) which can be set by:

The flow if it in (Single phase) or more then that (Multiphase).



Energy equation (Enecrgy Equation), where it is activated that there was a
heat transfer, with respect to the current case no heat transfer and

therefore the situation remains OFF.

The type of flow if the flow (Laminar) or (7Turbulent), for the present
model the flow was laminar and for that the set remain as is assumed by

the program.
Radiation: Is active if there heat transfer by radiation from the body.
Heat Exchanger: Is there a heat exchanger where it is set through it.

Discrete Phase: Is there a run for the two phases separate where they are

set through it.

Solidification & Melting: Is there hardening or melting where they are set

through it.

Acoustics: Is there the voices are caused by the model is set through it. as

shown the following figure:
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After set list of models is set to the type of material to work through the

list (Material) as shown below:
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For the present model, the work material is air; it is selected and gives it

(Change / Create) to be dependence by the program.

But if the material is non-air as if they are water or oil are selected through

(Fluent Database).

Then adjust the conditions are (boundary conditions) 1.e. (applied loads)

where they are applied loads depending on condition of model.
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Where has been set conditions for the current example is the definition of
surface access that entry velocity (velocity inlet) with velocity magnitude

(0.05 m) as shown 1n the following figure:
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And defined exit surface (outlet flow), and the other surfaces are isolated

and there is no any load on it.

And after setting the boundary conditions are initialized solution(So/ution
Initialization ywhere we choose create a standard (Standard Initialization)
can choose the configuration of any surface we want it to be as if the

surface of the entry (/n/ef) and as shown in the following:
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After that the solution is initialized is solution the case where we choose
(Run Calculation) and give the number of times the correction with
respect to the present example have been set number of iteration (700)

and then give (Calculate) as shown in the following tigure:
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After the solution complete the program gives us message that the solution

complete as shown in the following figure:

[ i Fiow (Fluent)
File = Mesh—DefineSolve Ampx Suface Display Report Parallel View Help

(@ s-d-me[E+raasiQrMm-0-|

’Run

Meshing
sl [ [T
Sohmons:hp

Nnbu ofIterations __ Reporting Interval

Jan 22,2014
ANSYS Fluent 14.5 (3d, pbns, lam)

Scaled Residuals

188 9.6267e-08 ©:00:03 12 -
189
198
191
192
193
194
195
196
197

1.6652e-03
1.6659e-03
1.6617e-03
1.6262e-03
1.6548e-03
1.6535e-83
1.6365e-083
1.6450e-03
1.6709e-03
1.6412e-03

3.0374e-08
2.8454e-08
2.7675e-08
3.0701e-08
3.10891e-08
3.0833e-08
3.1405e-08
3.0567e-08

3.1532e-08
3.00861e-08
2.9036e-08
3.2203e-08
3.2523e-08 9.0648e-08
3.1946e-08 8.7913e-08
3.2100e-088 8.5934e-08
3.1620e-08
3.10085e-08 4
3.2139e-08 8.2256e-08
198 1.6539e-03 3.0868e-08 3.1477e-08 8.0599e-08
iter continuity x-velocity y-velocity z-velocity
199 1. 3. 3. 8.116%e-08
200 1.6785e-03 3.1077e-08 3.1541e-08 8.0347e-08 ¥

i} —— i 1 .T

3.0072e-08
3.1118e-08

After that we can reviewing the results it can be possible (Graphics and

Animation) or (Plots) or (Reports).

Relative to (Graphics and Animation) which can be possible ( Vectors) or
(Contours) and as shown below:
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The following figure shows (Contours) pressure for the body:
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dpgurf ANSYS Fluent 145 (3, pbns, lam)
exhaustfan
fon 188 1.6052e-03 3.0374e-08 3.1532e-08 9.6267e-08 0:00:63 12 s
189 1.6050e-03 2.8454e-08 3.0061e-08 9.3686e-08 0:00:02 11
196 1.6617e-03 2.7675e-08 2.9036e-68 0.1446e-08 0:00:02 10
191 1.6262e-03 3.0701e-08 3.2203e-08 9.1253e-08 0:00:63 9
192 1.6548e-03 3.1091e-08 3.2523e-08 9.0648e-08 0:00:02 8§
193 1.65350-03 3.0833e-08 3.1946e-08 8.7913e-08 0:00:01 7
194 1.0365e-00 3.1405e-08 3.2100e-08 8.5934e-08 0:00:01 6
195 1.64500-03 3.0567e-068 3.1620e-08 B.4719e-08 0:00:01 5
196 1.6709e-03 3.0072e-08 3.10050-08 6.3062e-08 0:00:00 4
197 1.6412e-03 3.1118e-08 3.2130e-08 6.2256e-08 0:00:01 3
198 1.6530e-03 3.0868e-08 3.1477e-08 6.0599e-08 0:00:00 2
iter continuity x-velocity y-velocity z-velocity  time/iter
199 1.6301e-03 3.1656e-08 3.19050-08 8.116%-08 0:00:00 1
200 1.6785e-03 3.1077e-08 3.1541e-08 6.0347e-08 0:00:00 0 i
il it | ) T

As shown 1in the video and our book.



Tutorial Twelve

Fluid Flow (Fluent)

Turbulent Flow

Select Analysis System (Fluid Flow Fluent) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model in the form of elbow with diameter (0.5 127) and arm
length (2 127) as main stream and inject stream with diameter (0. /25 m)
and length (0.5 m)by using (Design Modular) So as to simulate the flow of

air inside the pipe as shown in the following figure:
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Then make the mesh where the mesh type and size of the cell can be
controlled to suit the situation to be solved, As well as naming the surfaces
that will be set later example for the present example are named the two
entry surface the first entry to main stream with name (iz2/e¢7) and the
second for the inject stream with name (in/et2) and also name the exit

with name (outled).

After making the mesh and obtaining the required number of slides, the

next step is to open the program (//uent).

Where we set the present model with activation (energy equation) and

choose the flow type as (turbulent flow) and the type of turbulent is (4-¢).

For the present model, the work material is air; it is selected and gives it

(Change / Create) to be dependence by the program.

Then adjust the conditions are (boundary conditions) i.e. (applied loads)
where they are applied loads depending on condition of model. For the
present model we set the velocity for the (/n/etl) with value (20 m1/5) and
temperature (343 k) for the velocity for (/n/et2) with value (/0 m/s) and

temperature (300 k) as shown below:

Now the exit surface 1s defined (Outlet flow), and the other surfaces are

isolated and there is no any load on them.
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Mesh Generation
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And after setting the boundary conditions are initialized solution(So/ution
Initialization Ywhere we choose create a standard (Standard Initialization)
can choose the configuration of any surface we want it to be as if the

surface of the entry (/n/ef) and as shown in the following:

After that the solution is initialized. the case where we choose (Run
Calculation) and give the number of times the correction with respect to
the present example have been set number of iteration (/00) and then give

(Calculate) .

After the solution complete the program gives us message that the solution
complete. After that we can reviewing the results it can be possible
(Graphics and Animation) or (Plots) or (Reports).Relative to (Graphics

and Animation) which can be possible ( Vectors) or (Contours) .



The following figure shows (Contours) pressure for the body:

Mas (pascal)

@mw M\r: (;nxasT:;I;
[clptoRange \l 5004834 | ’ 22951

New Surface v
|
Suface Types 88 e
s i o
dp-surf S
exhaust-fan @ o
fan - R
Smw

Contours of Stalic Pressure (pascal) Dec 02,2013
ANSYS Fluent 14,5 (3d, pbns, ske)

iter continuity x-velocity y-velocity z-velocity enerqy k  epsilon  tine/iter .
89 3.8748e-04 1.3729e-63 1.7767e-63 1.4850e-03 1.3599e-05 4.8755e-03 7.8944e-03 11
90 3.6559e-04 1.2844e-63 1.6368e-03 1.3989e-03 1.25u6e-05 4.1983e-03 6.7368e-03

91 3.4202e-04 1.1996e-03 1.5115¢-03 1.3196e-03 1.1928e-05 3.6590e-03 5.8527e-63
92 3.1503e-04 1.1170e-03 1.3872e-03 1.2306e-03 1.1312e-05 3.2254e-03 5.1488e-03
93 2.9381e-04 1.0414e-03 1.2091e-03 1.1457e-03 1.0828e-05 2.8623e-03 4.5970e-03
94 2.7473-04 9.7024e-64 1.1644e-03 1.0722e-03 1.0128e-65 2.5517e-63 4.1414e-03
95 2.5532e-04 9.0462e-04 1.06950-03 1.0030e-03 9.5974e-06 2.2042e-03 3.7684e-03
96 2.3394e-04 8.4292e-04 9.8362e-04 9.4060e-04 8.9509e-06 2.0641e-03 3.4251e-03
97 2.1396e-04 7.8518e-04 9.06250-04 8.8454e-04 B8.4357e-06 1.8573e-03 3.0903e-03
98 1.9935e-04 7.3774e-04 8.3771e-04 8.2138e-04 7.8682e-06 1.6746e-03 2.7895e-03
99 1.8455e-04 6.9064e-04 7.7109e-04 7.6680e-04 7.5161e-06 1.5015e-03 2.4960e-03 0:00:

iter continuity x-velocity y-velocity z-velocity enerqy k  epsilon  time/ite

100 1.7085e-04 6.4216e-04 7.1073e-04 6.9757e-04 7.1068e-06 1.3571e-03 2.2319e-03 0:00:

As shown 1n the video and our book.



Tutorial Thirteen

Fluid Flow (Fluent) + Static Structure Interaction

Select Analysis System (F/uid Flow Fluent) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and
dropping on the workplace, and then be select (Static Structure) from the
analysis system and by dragging and dropping on the solution of the first
analysis system (//uid Flow Fluent), it is linking the (Geometry + Solution

with Setup), as is shown in the following figure:
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Then design model in the form of rectangular with dimensions (2x7 m)
and extrude (0.5 m) which as flow geometry and then create cylinder in

diameter (0.2 m) as structure geometry by using (Design Modular) and



then subtract the two geometry by using Boolean feature as is shown in

| File Create Concept Tools View Help
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After the geometry is created, go to the next step which is mesh
generation for the geometry where in this step we must suppress the
geometry for the (Static Structure) and make mesh for the (F/uid Flow
Fluent) geometry and named the surfaces which will setup it in the
boundary condition in the the setup step, these surfaces are (12/e0),(outle?)

and the surface of cylinder which act the intersection surface between the



flow and structure this surface nemed (cy/inder)y which allow in import
the load on the cylinder from (F/uid Flow Fluent) when set the load of

(Static Structure) analysis system,as shown in the following figure:
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After the mesh done is set the boundary condition in the setup step where
open the window of fluent and begin in setup where choose the flow type
is (Zurbulent K-¢) and the work material is (A7) and then setup the
boundary condition for the inlet surface which is set as ( Velocity Inlet) in
magnitude (/0 m/s) and set the outlet surface as outlet flow or pressure

outlet the cylinder surface are remain wall as default setting and then



(/nitialization) the solution from the (/n/et Surface) and then make(Run)

after that the solution was completely and can review the required results.

After that we go the (Static Structure) where active the Structure

geometry and suppress the fluent geometry and then make mesh and setup

the boundary condition which is fixed support from two side as shown in

the figure:
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And import the pressure load from the (CFD) surface which is the

cylinder wall and applied it on the outer wall of cylinder structure as

shown in the figure:
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And then solve the case and review the required results such as
deformation, stress, strain etc. the following figure show the deformation

result:
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As shown 1n the video and our book.



Tutorial Fourteen

Fluid Flow (CEX)

Laminar Flow

Select Analysis System (Fluid Flow Fluent) from the main menu of the
(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then the test material is selected.

Then design model in the form of a pipe with diameter (0.25 1) and
length (20 m) by using (Design Modular) So as to simulate the flow of air

inside the pipe as shown in the following figure:
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Then make the mesh where the mesh type and size of the cell can be

controlled to suit the situation to be solved, As well as naming the surfaces



that will be set later example for an example of the current surface are

named on the entry and exit them (zn/ef) and (outler).

After making the mesh and obtaining the required number of slides, the

next step is to open the program ( CFX),

When you click twice on the (Seruzp) will be opening the program

window as shown below:
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Where the figure shows the program window and the program main list,

the program is one of the programs that are used to simulate the fluids

flow and heat transfer processes.

we can adjust the model through the window (Outline) which are

selected in places if there is a heat transfer, as well as whether or not the

type of flow laminar or turbulent as show through the following window:
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[Details of Default Domain in Flow Analysis 1
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for the present example, the model does not contain the heat transfer and

(Laminer) flow type.

It is then adjust the boundary conditions where the boundary conditions

for the current example is the entery flow where defined as (Velocity

Inlety with value (0.05 m /s), either outlet flow is defined as (out/ed) and

chose the static pressure type with value (0 pa) as shown in the following

figure:
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After that is set boundary conditions are initialized solution by given it

(Initialization).

Then you are going to the next step was a solution by giving it the

beginning of the solution (Start Run) as shown in the following:

%% B0 B B O W e B e venern
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After complete solution that gives the program a message on it as shown

in the following:

Fe Edt- Workspace — Tools: Montors . Hel

UR% BN RuBEBEF O WXy B8 x
Workspace |Run Fluid Flow CFX 001 =)

Momentum and Mass | Turbulence (KE) | 3 | outFie [x]
1.0e400 [ = T T TurbKE and Diss.K 1.092+01 12.2 % 5.272400 5.9 % 4
Subsystem Suzmmazry 5.322401 59.6 % 2.385E401 25.2 %
Variable Updates €.6€32+00 7.4 %
File Reading 1.302-02 0.0 %
LOROLA File Wrizing €.sez-01 0.7 %
Miscellaneous €.198+00 6.9 %
" " " Jocal BS.92E+01
e | | | @ solver Run Finished Normally === S
1
Fuid Flow CFX_001 has completed normaly. S ¢
Run concuded at: Mon Aug 4 12:40:17 2014
Results are in
\ C:sers/Eng. X: _3244_2funsaved_project_files/dp0/CFX/CFX//Fiuid Fiow CFX_001.res.

1.0603 o
% B N Open this workspace now. 179 )
] | 5

or: ( o0: o: 1: 29.174 )
¢ Days: Hours: Minutes: Seconds )

1.0e-04 | -

Znd of solution stage.
1,005 —f | 1 I 1 1 1
| The results from this zun of the ANSYS CFX Solver have been 1
| written to '
| € /Temp/WB_ >_3244_2/unsav- |
1.0e-06 [ | | ed_project pending casks/dpo_CFX_Sclucion/Fluid Flow CFX_001.res |
r T T T T 1

0 H 10 15 2 s
Accumulated Time Step
This run of the ANSYS CFX Solver has finished.
[ —— RMSP-Mass —— RMSUddom —— RMSViMom ——— RMSW-dom ]

Run Comolete.



After that we can review the results for the current example the following

figure represents the pressure distribution:

4 (8 Default Domain
71 DefultDoman Defet
CIj e
P otet

) Mesh Regions

4 1§} User Locations and Plts

W Conor 1

&9 efak Tansfom

17 4 et Legec e 1

V] Wreane

% [Braa8 s 0 b

0 2500 5000 (m)

| T J
1250 3750

DV | TtV | Chthener | Comentener | Reptene |

As shown 1in the video and our book.



Tutorial Fifteen

Fluid Flow (CFEX) + Static Structure Interaction

Select Analysis System (F/uid Flow Fluent) from the main menu of the

(Analysis System) by double clicking on the system or by dragging and

dropping on the workplace, and then select (Static Structure) from the

analysis system and by dragging and dropping on the solution of the first

analysis system (//uid Flow Fluent), it is linking the (Geometry + Solution

with Setup), as is shown in the following figure:
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Then design model in the form of square duct with dimensions (0.5x0.5

1) and extrude (2 m1) which as flow geometry and then create cover in



thickness (0.07 m) as structure geometry by using (Design Modular) and
then subtract the two geometry by using Boolean feature as shown in the

tollowing figure:
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And then suppress the geometry of structure and mesh the fluid geometry
and named the (/n/et) and (Outlet) surtaces and selected the all the other
surfaces and named ( Wa/j to allowed in import the (CFD) load in set the

structure system.

After that open the program window and adjusted the current case where
the flow type is ( 7urbulent K-¢) and the work material is (A7) and setting

the boundary condition for the geometry where set the inlet surface as



(Velocity Inlety with value (/0 m/s) and the outer surface as (Static
Pressure) with value (0 Pas) and the other surfaces as ( WaZ), and then
(Initialization) the solution and make (Run) after that the solution was

completed and can review any results required.

And then go to the next step which is set the static structure system where
begin with geometry where suppress the flow geometry and mesh the
structure geometry and then in load condition is support the geometry

from the two ends and by selected it and make (Frxed Suppori):
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And then import load where this imported load in this case is pressure
load which is the flow applied on the structure and when imported this
load are applied on the interior surfaces of structure geometry and import
from the (wall CFD surtace), and then (Solve) the case and review the
required results, the following figure show the deformation produced

from applied the flow pressure on the duct:
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As shown 1n the video and our book.
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