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Introduction

Tecplot 360 allows you to interactively explore, visualize, and analyze your data, and then communicate
your results through high-quality plots for reports, papers, presentations, or websites.

The user documentation for Tecplot 360 is divided into these nine books:

¢ Getting Started Manual (this document) - New Tecplot 360 users are encouraged to work
through the tutorials provided in the Getting Started Manual. The tutorials highlight how to
work with key features in Tecplot 360.

* User’s Manual - This manual provides a complete description of working with Tecplot 360
features.

* Scripting Guide - This guide provides Macro and Python command syntax and information on
working with Macro and Python files and commands.

* Quick Reference Guide - This guide provides syntax for zone header files, macro variables,
keyboard shortcuts, and more.

* Data Format Guide - This guide provides information on outputting simulator data to Tecplot
360 file format.

¢ Add-on Developer’s Kit - User’s Manual - This manual provides instructions and examples for
creating add-ons for Tecplot 360.

¢ Add-on Developer’s Kit - Reference Manual - This manual provides the syntax for the
functions included in the add-on kit.

¢ Installation Instructions - These instructions give a detailed description of how to install
Tecplot 360 on your machine.

¢ Release Notes - These notes provide information about new and/or updated Tecplot 360
features.

¢ Tecplot Talk - A user-supported forum discussing Tecplot 360, Tecplot Focus, Python scripting,
Add-on development, TeclO and more. Visit www.tecplottalk.com for details.

This manual includes an overview of Tecplot 360, as well as three tutorials. Each tutorial takes
approximately 20-40 minutes to complete.

* External Flow Tutorial - This tutorial includes calculating a pressure coefficient, using a
contour layer, extracting a slice, and plotting data from multiple files in one frame.


http://www.tecplottalk.com
http://www.tecplottalk.com

¢ Internal Flow Tutorial - This tutorial includes value blanking and streamtrace animation.

¢ Fluid Structure Interaction Tutorial - This tutorial includes contour groups, manipulation of
multiple data files, and transient animation.

For in-depth information on any of the topics covered in the Getting Started Manual, please refer to the
User’s Manual.



Overview

Tecplot 360 features allow you to visualize complex numerical and computational fluid dynamics and
vital engineering plot relationships by:
* Animating XY, Polar, 2D, and 3D plots in one unified environment

¢ Customizing the independent axes for specialty plots (for example, Lift vs. Angle of Attack or
Cp vs. Cord)

¢ Using the interactive slice, iso-surface, and streamtrace tools

¢ Detecting vortex cores, shock surfaces, and separation and reattachment lines

¢ Calculating critical flow functions and performing integrations

¢ Integrating particle trajectories with support for massed particles and drag effects
¢ Validating numerical models with test data in the same window

¢ Comparing multiple models simultaneously, including visualization of fluid structure
interaction

¢ Supporting 30 CFD, FEA, structural analysis, and industry-standard data formats
After creating your plots, you can communicate your results clearly and effectively by:
* Using the “Copy Plot to Clipboard” command to paste a plot directly into Microsoft®
PowerPoint®, Microsoft Word®, and other Microsoft Office® applications

* Animating to a file for use in a PowerPoint presentation, a webpage, or a Framer (AVI, Flash®,
or Raster Metafile)

¢ Using the Publish command to share results directly on the Web
* Exporting presentation-quality vector and raster formats (JPEG, PNG, TIFF, BMP, WME,
Adobe® PostScript®, or EPS)

You may also save time and effort by automating routine analyses and plotting operations through these
methods:

* Customizing the interface to your workflow

¢ Creating macros by recording or writing scripts

¢ Using the Quick Macro Panel dialog for one-click macro access

¢ Batch process plotting and printing



¢ Extending Tecplot 360 functionality with the Add-on Developer's Kit

2 -1 Interface

Five major sections make up the Tecplot 360 interface:

© Tecplot 360 2010 M= E3
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2 -2 Menubar

The menubar offers rapid access to most of Tecplot 360’s features.

File Edit “iew Plob Insert Animate Data Frame Opkions  Scripting  Tools  Analvze  Help

Tecplot 360’s features are organized into the following menus:
¢ File - Use the File menu to read or write data files and plot layouts, print and export plots, and
set configuration preferences.

¢ Edit - Use the Edit menu to select, undo, cut, copy, paste, and clear objects, open the Quick
Edit dialog, and change the draw order for selected items (push or pop).

“s Cut, Copy, and Paste work only within Tecplot 360. To place a graphic image of your
.l layout into another program, use Copy Plot to Clipboard. This option is available on
— /¥ Windows® and Macintosh® platforms.

* View - Use the View menu to manipulate the point of view of your data, including scale, view
range, and 3D rotation. You can also use the View menu to copy and paste views between
frames.

The View menu includes the following convenient sizing options:
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Menubar

¢ Fit Everything (3D Only) - This options resizes plots so that all data points, text, and
geometries are included in the frame.

¢ Fit Surfaces (3D Only) - This option resizes plots so that all surfaces are included in the
frame, excluding any volume zones.

¢ Fit to Full Size - This option fits the entire plot into the frame. This option does not
affect the axis ranges.

¢ Nice Fit to Full Size - This option sets the axis range to begin and end on major axis
increments (if axes are dependent, the vertical axis length is adjusted to accommodate a
major tick mark).

¢ Data Fit - This option fits the data points to the frame.

* Make Current View Nice - This option modifies the range on a specified axis to fit the
minimum and maximum of the variable assigned to that axis, and then snaps the major
tick marks to the ends of the axis. (If axis dependency is not set as independent, this may
affect the range on another axis.)

¢ Center - This option moves the plot image so that the data points are centered within
the frame. (Only the data is centered; text, geometries, and the 3D axes are not
considered.)
¢ Plot - Use the Plot menu to control the style of your plots. The menu items available are
dependent upon the active plot type (chosen in the Sidebar).
¢ Insert - Use the Insert menu to add text, geometries (polylines, squares, rectangles, circles, and
ellipses), or image files. If you have a 3D zone, you may also use the Insert menu to insert a
slice. If the plot type is set to 2D or 3D Cartesian, you may insert a streamtrace.
* Animate - Use the Animate menu to animate IJK Planes, IJK Blanking, iso-surfaces, mappings,
slices, streamtraces, time, and zones.
¢ Data - Use the Data menu to create, manipulate, and examine data. Types of data
manipulation available in Tecplot 360 include zone creation, interpolation, triangulation, and
creation or alteration of variables.

e Frame - Use the Frame menu to create, edit, and control frames.

* Options - Use the Options menu to control the attributes of your workspace, including the
color map, paper grid, display options, and rulers.

* Scripting - Use the Scripting menu to play or record macros, and to access the Quick Macros
Panel dialog.

¢ Tools - Use the Tools menu to launch the Quick Edit dialog or an add-on.

* Analyze - Use the Analyze menu to examine grid quality, perform integrations, generate
particle paths, extract flow features, and estimate numerical errors.

* Help - Choose “Tecplot 360 Help” from the Help menu to get specific, complete help on
features or operations within Tecplot 360. By choosing “About Tecplot 360” from this menu,
you can obtain specific information about your license.

2-2.1 Sidebar

The Sidebar provides easy access for frequently used plot controls. The functions available in the Sidebar
depend on the plot type of the active frame. For 2D or 3D Cartesian plot types, you can add or subtract
zone layers, zone effects (3D only), and derived objects from your plot using the Sidebar. For line plots (XY
and Polar), you can add or subtract mapping layers using the Sidebar.

To customize your plot, simply:

* Choose the desired type of plot from the Plot Types menu.

¢ Use the toggle switches to add and subtract Zone Layers/Map Layers, Zone Effects, or Derived
Objects. Use the Zone Style/Mapping Style dialogs to further customize your plot by adding
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or subtracting zones from specific plot layers/mappings, changing the way a zone or group of
zones is displayed, or changing various plot settings.

|3D Cartesian 'I =] Plot Types ME‘HU<7 IW Line VI

Zone Surfaces

v Edge

Efrects:

¥ Lighting Zone Effects

v Tlanslucency (3D Ol’lly)
Zone St_l,JIe

Derived Objects: Derlved

™ lso-Sufaces J Ob ects (Iso-

[ Slices surfaces and

slices are 3D

I StreamtracesJ_I

1

Time 0.02 J N only)
- Transient
Controls

¥ Use Placement Plane

Diection[ X ¥ | 2| gl?)cﬁﬁll;?t Plane
Jl available when

the slice or

streamtrace tool

Plot Types

Layers: ¥ Lines
[ Mesh Zone Layers/Map Laye ™ Symbols
[” Contour - [ Bas
:: Yzl ™ Emor Bars
Scatter .
Mapping Style... |
v Shade

M apping Layers:

The Tecplot 360 Sidebar for a
field plot (left) and a line
plot (right). The features
available in the Sidebar are
dependent upon the plot
type. For 3D Cartesian plots,
you may add and subtract
zone layers, derived objects,
and effects for your plot. You
may also use the Placement
Plane for positioning of
some 3D objects (3D plots
only). For 2D Cartesian plots
(not shown), you may add
and subtract zone layers and
some derived objects for
your plot. For field plots (3D
or 2D), you may animate
transient data directly from
the Sidebar. For line plots,
you may add and subtract
map layers.

NOTE: XY line plots have

The plot type, combined with a frame’s dataset, active layers, and each layer’s associated attributes, define
a plot. Each plot type represents one view of the data. There are five plot types available:
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* 3D Cartesian - 3D plots of surfaces and volumes

¢ 2D Cartesian - 2D plots of surfaces, where the vertical and horizontal axes are both dependent
variables (i.e. x = f(A) and y = f(A), where A is another variable)

* XY Line - Line plots of independent and dependent variables on a Cartesian grid; typically
with the horizontal axis (x) as the independent variable and the vertical axis (y = f(x)) as a

dependent variable

¢ Polar Line - Line plots of independent and dependent variables on a polar grid

¢ Sketch - Plots without data, such as drawings, flow charts, and viewgraphs
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Zone Layers/Map Layers

A layer is a way of representing a frame’s dataset. The complete plot is the sum of all the active layers,
axes, text, geometries, and other elements added to the data and plotted in the layers. There are six zone
layers for 2D and 3D Cartesian, four map layers for XY Line, two map layers for Polar Line, and no layers
for Sketch.

The following six zone layers are options for 2D and 3D Cartesian plot types:

® Mesh - Lines connecting the data points within each zone

¢ Contour - Lines having a constant value, the region between these lines (contour flooding), or
both

* Vector - Arrows indicating the direction and magnitude of physical quantities
e Scatter - Symbols at the location of each data point

¢ Shade - The effect used to tint each zone with a specified solid color, or to add light-source
shading to a 3D surface plot. When using this effect in conjunction with the Lighting zone
effect, you may set Paneled or Gouraud shading. When using the shade effect in conjunction
with the Translucency zone effect, you may create a translucent surface for your plot.

* Edge - Zone edges and creases for ordered data and creases for finite element data
The four XY Line map layers are:

e Lines - Lines that plot a pair of variables (X and Y) as a set of line segments or a fitted curve

* Symbols - A pair of variables (X and Y) that are individual data points and are represented by
a symbol that you specify

* Bars - A pair of variables (X and Y) as a horizontal or vertical bar chart

¢ Error Bars - An option that allows you to add error bars to your plot
The two Polar Line map layers are:

¢ Lines - A pair of variables (R and Theta) that are a set of line segments or a fitted curve
* Symbols - A pair of variables (R and Theta) that are individual data points represented by a

symbol that you specify
Zone Effects
For 3D Cartesian plot types, use the Sidebar to turn Lighting and Translucency on or off. Only shaded and
flooded contour surface plot types are affected.
Derived Objects

For Cartesian plot types (2D and 3D), toggle-on “Iso-Surfaces”, “Slices”, or “Streamtraces” from the
Sidebar to explore these elements. Their corresponding Details dialogs can be accessed with the Details
button in the Sidebar. (In 2D Cartesian plots, only streamtraces are available.)

Transient Controls
When working with transient data, simply click the Play ﬂ button in the
: Sidebar to animate the data over time. The active frame will be animated
Time 10.2 J from the Current Solution Time (left, circled in red) to the last time step. You
' may also drag the slider left or right to change the Current Solution Time of

= your plot.
=[]+

The Transient Controls have the following functions:
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. |4 ‘ - This button jumps to the Starting Value.

o = ‘ - This button jumps toward the Starting Value by one step.

* B - Thisbutton runs animation as specified by the Operation field of the Time Details
ialog. This Play button becomes a Pause button while the animation is playing.

* 4+ ‘ - This button jumps toward the Ending Value by one step.

° bl ‘ - This button jumps to the Ending Value.

Use the Details button in the Transient Controls region of the Sidebar to launch the Time Details dialog.

See Section 7 - 2 “Time Aware” in the User’s Manual for more information on time controls and the Time

Details dialog.

Placement Plane

¥ Uze Placement Plane

When using certain tools to add objects to your plot, toggle-on “Use
Placement Plane” in the Sidebar to place the objects along a given plane (3D
Plots only). Use the X, Y, and Z buttons to choose the plane to use, and use the

Direction 3 I Y EI
1
|

slider to reposition the Placement Plane. The Placement Plane will appear as
a gray slice in your plot.

The Placement Plane is available for:

¢ Placing streamtraces (using the Add Streamtrace tool .“"P')

¢ Placing slices (using the Slice tool Y )

At

¢ Adding Contour Levels (using the Add Contour Level tool =t )

-
* Deleting Contour Levels (using the Remove Contour Level tool " =")

¢ Probing (using the Probing tool E)

Snap Modes

[" Snap to Paper
[ Snap to Grid

Obiect Details.. |

Fedraw
Frame

Fedraw
All

v &uto Redraw
v Cache Graphics
¥ Plot &pprozimations |
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Snap to Grid - Constrains object movement to whole steps on the axis grid. This
can be useful for aligning text and geometries with specific plot features.

Snap to Paper - Constrains object movement to whole steps on the paper's ruler
grid. This can be useful for positioning frames precisely for printing, or for
absolute positioning of text, geometries, and other plot elements.
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Redraw Buttons

The redraw buttons allow you to keep your plot up to date: Redraw All-CTRL-D redraws all frames,
SHIFT-Redraw All causes Tecplot 360 to completely regenerate the workspace, and Redraw-CTRL-R
redraws only the current frame.

Auto Redraw

Use Auto Redraw - When toggled-on, Tecplot 360 will automatically redraw the plot whenever style or
data changes. Some users prefer to turn this option off while setting multiple style settings and then
manually clicking Tecplot 360's Redraw or Redraw All button on the Sidebar to see a full plot.

<<= An auto redraw can be interrupted at any time with a mouse click or key press.

k

Cache Graphics

Tecplot 360 uses OpenGL® to render plots. OpenGL provides the ability to cache graphic instructions for
rendering and can re-render the cached graphics much faster than having Tecplot 360 send the
instructions again. This is particularly true for the interactive manipulation of a plot. However, this
performance potential comes at the cost of using more memory. If the memory need is too high, the overall
performance could be less. Tecplot 360 has three graphics cache modes: cache all graphics, cache only
lightweight graphics objects, and do not cache graphics.

When “Cache Graphics” is toggled-on in the Sidebar, Tecplot 360 assumes there is enough memory to
generate the graphics cache. Assuming this is true, Tecplot 360's rendering performance will be optimal
for the interactive manipulation of a plot.

When memory constraints are very limited, consider toggling-off “Cache Graphics”. If you intend to
interact with the plot under limited memory constraints, also consider setting the “Plot Approximation”
mode to “All Frames Always Approximated”.

See Section “Graphics Cache” in the User’s Manual for more information.

Plot Approximations

If “Plot Approximation” is toggled-on and the number of data points is above the point threshold, Tecplot
360 will render the approximate plot for style, data, and interactive view changes followed immediately
by the full plot. This option provides for good interactive performance with the final plot always
displayed in the full representation.

Tools

Each of the tools represented in the toolbar changes the mouse mode and allows you to edit your plot
interactively.

WAl alel ool B2l Bl alZ0ol0[o] Bl Al BEE

Double-click on a tool to launch the Details dialog associated with that tool.

15



Selector Tool %

Use the Selector tool to select objects in your workspace. The objects can be modified using the Quick Edit
dialog when the Quick Edit button is chosen in the Sidebar before an object is selected.

The following objects can be moved (translated) using the Selector tool itself:

* Frames
* Axis Grid Area
* Text
¢ Geometries
¢ Contour Labels
¢ Streamtraces
¢ Streamtrace Termination Line
* Legends
¢ 3D Frame Axis
To select an object and open that object's attributes dialog, either double-click on the desired object or drag

the cursor to select a group of objects to call up the Group Select dialog. Click OK, and then click the
Object Details button in the Sidebar.

Adjustor Tool

Use the Adjustor tool to perform the following specific modifications to your plot and data:

* Change the location of individual or groups of data points in the grid
* Modify the values of the dataset variables at a particular point
¢ Change the length or placement of individual axes (2D Cartesian and XY Line plot types only)

* Change the spacing between an axis label and its associated axis (2D Cartesian and XY line
plot types only)

¢ Change the shape of a polyline

Except for the above actions, the behavior of the Adjustor tool is identical to that of the Selector tool.

The Adjustor tool can alter your data. Be sure you want to use the Adjustor tool before
& dragging points in the data region.

To select multiple points, you can either SHIFT-click after selecting your initial point to select additional
points, or you can draw a group select band to select the points within the band. (In Line plots, you can
select points from only one mapping at a time.)

Once you have selected all desired points, move the Adjustor over the selection handles of one of the
points, then drag to the desired location of the chosen data point. Other selected points will move as a unit
with the chosen data point, maintaining their relative positions.

<=<» For XY Line plots: If several mappings are using the same data for one of the variables,
h adjusting one of the mappings will result in simultaneous adjustments to the others. You
can avoid this by pressing the H or V keys on your keyboard while adjusting the selected
point. The H and V keys restrict the adjustment to the horizontal and vertical directions,
respectively.
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Group Select

The Group Select dialog is opened when you select a group of objects with the Selector or Adjustor tools.
Drag to create a rectangle around the objects you want to select. Use the Group Select dialog to specify
which types of objects within the specified selection region should be selected.

The Group Select dialog allows you to specify the following object types to be selected (if the selection
rectangle does not include a specific object, its associated check box is inactive):

e Text

e Geometries

¢ Frames

e Zones

e Axis Grid Area

e Contour Labels

e Streamtraces
The Group Select dialog offers the following attribute filters:

* Geoms of Type - Choose geometries of a particular type from the menu.
* Geoms with Line Pattern - Choose all geometries having a particular line pattern.
¢ Text with Font - Choose all text displayed in a particular font.

* Objects with Color - Choose all objects of a particular color. (Choose the appropriate color
from the Select Color dialog.)

Zoom Tool 4

This tool enables zooming into or away from a plot.

With the zoom tool selected as the mouse mode, when a mouse-click occurs (without dragging), the
zooming is centered at the location of your click.

There are two zoom modes: plot zooming and paper zooming.

For plot zooming, drag the magnifying glass cursor to draw a box about the region that you want to fit into
the frame. The box may be larger than the frame. Drawing a box larger than the frame zooms away from
the plot. The region within the view box will be resized to fit into the frame.

If Snap to Grid is toggled-on in the Sidebar, you cannot make the zoom box larger than
& the grid area.

To return to the previous view, choose “Last” from the View menu (CTRL-L). To restore the original 2D
view, choose “Fit to Full Size” (CTRL-F) from the View menu.

The results of plot zooming for the 2D plot type are dependent upon the axis mode selected in the Axis
Details dialog (accessed via the Plot menu):

¢ 2D Independent Axis Mode - The independent axis mode allows the selected region to
expand to exactly fit in the frame. The axes are rescaled independently to fit the zoom box.

* 2D Dependent Axis Mode - In dependent mode, the axes are not fit perfectly to the zoom box.
The longest dimension from the zoom box is applied to the associated axis, and the other axis
is resized according to the dependency relation.
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For paper zooming, SHIFT-drag the magnifying glass cursor to draw a box about the region that you want
to magnify. The plot is resized such that the longest dimension of the zoom box fits into the workspace.
You can fit one or all frames to the workspace by using the “Fit Selected Frames to Workspace” or “Fit All
Frames to Workspace” options from the View>Workspace menu. To return to the default paper view,
choose “Fit Paper to Workspace” from the View>Workspace menu.

Use the center mouse button to zoom smoothly into or out of the plot.

Clicking anywhere in your plot while the zoom tool is active zooms in on the plot and
centers that zoom around your click.

Translate Tool

Use the Translate/Magnify tool to translate or magnify data within a frame or the paper within the
workspace.

While in Translate/Magnify mode, drag the cursor to move the data with respect to the frame, or SHIFT-
drag to move the paper with respect to the workspace.

Use the right mouse button to translate objects within a frame interactively.

Rescale image: You can rescale your image by choosing the translate tool and pressing
“+” to magnify or “-” to shrink.

Rescale paper: To rescale the paper, first SHIFT-drag to move the paper, and then use
the rescale buttons “+” or “-” to magnify or shrink the paper, respectively.

Three-dimensional Rotation

Tecplot 360 allows you to rotate your data in a variety of ways. Choose one of the six possible 3D rotation
mouse modes, then drag the pointer in the workspace to rotate your 3D image. The six rotation mouse
modes can be engaged by selecting one of these six tools:

* Spherical @ - Drag the mouse horizontally to rotate about the Z-axis; drag the mouse
vertically to control the tilt of the Z-axis.

o Rollerball %/ - Drag the mouse in the direction you want to move the plot with respect to
the current orientation on the screen. In this mode, your mouse acts much like a rollerball.

o Twist s - Drag the mouse clockwise around the image to rotate the image clockwise. Drag
the mouse counterclockwise around the image to rotate the image counterclockwise.

o X-axis x4 - Drag the mouse to rotate the image about the X-axis.
* Y-axis Ny - Drag the mouse to rotate the image about the Y-axis.
o Z-axis % - Drag the mouse to rotate the image about the Z-axis.

Once you have selected a rotation mouse mode, you can quickly switch to any of the other rotation
capabilities or rotation modes using the following keyboard shortcuts:

Rotate about the defined rotation origin with

Drag your current Rotate tool.

ALT-drag Rotate about the viewer position using your
current Rotate tool.

Middle-click Smooth zoom in and out of the data.
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Right-click

N = X 4 »n =

Slice Tool Ef

Translate the data.

Move rotation origin to probed point of data.
This shortcut can be used without first selecting
a rotation mouse mode. Hover over your
intended point of origin, type O, and then
CTRL-right-click and drag to rotate the image.

Switch to Rollerball rotation.
Switch to Spherical rotation.
Switch to Twist rotation.
Switch to X-axis rotation.
Switch to Y-axis rotation.

Switch to Z-axis rotation.

Use the Slice tool to control your slice rendering interactively.

The following keyboard/mouse options are available when the Slice tool is active:

Click-drag

ALT-click/ALT-drag

SHIFT-click

SHIFT-drag

I, J, K (ordered zones
only)

Primary Slices, Start/End Slices active - Turn on
intermediate slices (if not already active) and add a
slice.

Primary Slices active [ONLY] - Turn on Start/End Slices
and add a slice.

Start/End Slices active [ONLY] - Turn on Start/End
Slices and add a slice.

Primary Slices, Start/End Slices active - Remove start
and end slices.

Primary Slices active [ONLY] - Remove the primary
slice.

Start/End Slices active [ONLY] - Remove the Start and
End Slices.

Update the position of the primary slice (if active). If
only start and end slices are visible, click to update the
position of the slice closest to the click.

Determine the XYZ-location by ignoring zones and
looking only at derived volume objects (streamtraces,
slices, iso-surfaces).

Place the start or end slice (whichever is closest to the
initial click location). Show Start/End Slices as activated,
if necessary.

Move the start or end slice (whichever is closest to the
initial click location). Show Start/End Slices as activated,
if necessary.

Switch to slicing constant I, J, or K planes respectively.

Menubar
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XY Z Switch to slicing constant X, Y, or Z planes respectively.

Numbers one through eight switch to the
corresponding slice group.

1-8

Add Streamtrace ™

Choose the Add Streamtrace tool to add a streamtrace interactively by clicking anywhere in your plot.
Select the number of streamtraces to include with each click (rake) using 1-9 on the keyboard.

Refer to the Chapter 15: “Streamtraces” in the User’s Manual for more information
about using streamtraces.

o D Switch to streamrods
R Switch to streamribbons
S Switch to surface lines
\Y% Switch to volume lines

1-9 Change the number of streamtraces added when placing a rake of streamtraces

SHIFT Draw a rake on concave 3D volume surfaces. These rakes are normally not
drawn, as they occur outside of the data.

Streamtrace Termination Line >
Select the Add Streamtrace Termination Line tool to add a streamtrace termination line interactively.
To draw a Streamtrace Termination Line:

1. Move the cursor into the data region.
2. Click once at the desired starting point for the line.
3. Click again at each desired break point.

4. When the polyline is complete, double-click on the last point of the polyline, press the ESC
key on your keyboard, or right-click.

The polyline will end any streamtrace(s) that pass through it.

Add Contour Level #

Choose the Add Contour Level tool to add a contour level interactively by clicking anywhere in the
current data region. A new contour level, passing through the specified location, is calculated and drawn.

You can use the following keyboard and mouse shortcuts when the Add Contour Level tool is selected:

ALT-click Place a contour line by probing on a streamtrace, slice, or iso-surface.
Click Place a contour line.

CTRL-click Replace the nearest contour line with a new line.

Drag Move the new contour line.

- Switch to the Delete Contour Level tool.
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Delete Contour Level =

Choose the Delete Contour Level tool to delete a contour level interactively by clicking anywhere in the
current data region. The contour line nearest the specified location is deleted.

“«<ss Use the “+” key to switch to the Add Contour Level tool and the “-” key to switch back
r\ to the Delete Contour Level tool.

Add Contour Labels |

Choose the Add Contour Label tool to switch to the Contour Label mode, which enables you to add a
contour label interactively (by clicking anywhere in the current data region).

A contour label is added to the plot at the specified location; its level or value information is taken from
the nearest contour line. This allows you to place labels slightly offset from the lines that they label.

“» The Contour Type must be “Lines” or “Both Lines & Flood” in order for this tool to be
k active. You can set the Contour Type on the Contour page of the Zone Style dialog.

Probe Tool 7|
Choose the Probe tool to probe for values of the dataset's variables at a particular point.

To obtain interpolated values of the dataset variables at the specified location, choose any point in the data
region. To obtain exact values for the data point nearest the specified location, CTRL-click at the desired
location.

«» For XY plots - When you move into the axis grid area, the cursor crosshair is
k augmented by a vertical or horizontal line, depending on whether you are probing along
the X-axis or the Y-axis. You can change the axis to be probed by pressing X to probe the
X-axis or Y to probe the Y-axis.

Insert Text Ab

To add text to any frame, click the Add Text tool and draw a text box in the selected frame. The Text
Details dialog will be launched automatically. Use it to assign and modify text.

Insert Geometries

Use the corresponding geometry buttons in the toolbar to insert geometries into your plot:

f? Polylines

L] Squares

L] Rectangles
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O Circles

0 Ellipses

Select a geometry shape for insertion, and then drag in the workspace to create the shape of desired size.

Create New Frame El

Select the Create New Frame tool to create a new frame.

To add a frame, drag in the workspace to create a frame of desired size and shape.

<< If you have data loaded into Tecplot 360 and you create a new frame, you can attach the
k existing dataset to the new frame by changing the plot type to match that of the existing
dataset.

Extract Discrete Points .
Choose the Extract Discrete Points tool to extract selected points to a data file or a new zone.
To select points:

1. Left-click at each location where you would like to extract a point.
2. To end extraction, either double-click on the last point, press the ESC key, or right-click.

3. The Extract Data Points dialog appears; use it to specify how many points to extract and how
to save the data.

Extract Points along Polyline ™
Choose the Extract Line tool to extract points along a specified polyline to a data file or a new zone.
To select points:

1. Click your left-hand mouse button at each location where you would like to extract a point
along a polyline.
2. To end extraction, either double-click on the last point, press the ESC key, or right-click.

3. The Extract Data Points dialog appears; use it to specify how many points to extract and how
to save the data.

Create Rectangular Zone (2D Only) H

Choose the Create Rectangular Zone tool to add new 2D rectangular zones to the current Tecplot 360
dataset.

To create a rectangular zone:

1. Click once in the current data region to anchor one corner of the zone.

2. Drag the diagonal corner until the zone is the desired size and shape. The new zone created is
IJ-ordered.
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Data Hierarchy

To specify the maximum I-index and J-index, use the Create Rectangular Zone dialog (accessed via
Data>Create Zone>Rectangular).

“=<=» The current frame must have a dataset attached to it in order for this tool to be active.
T\ (This option is only available in 2D Cartesian plots.)

Create Circular Zone (2D Only) &

Select the Create Circular Zone tool to add new 2D circular zones to the current Tecplot 360 dataset.
To create a circular zone:

1. Click once in the current data region to specify the center of the zone.

2. Drag until the zone has the desired radius. The new zone created is IJ-ordered.

To specify the maximum I-index and J-index, use the Create Circular Zone dialog (accessed via
Data>Create Zone>Circular).

«==. The current frame must have a dataset attached to it in order for this tool to be active.
k (This option is only available in 2D Cartesian plots.)

2 - 2.2 Status Line

The status line, running along the bottom of the Tecplot 360 window, gives “hover help”. When you move
the pointer over a tool in the toolbar, a button on the Quick Edit dialog, or a menu item, a description of
the control appears. It also provides a progress bar and information during long calculations.

2 - 2.3 Tecplot 360 Workspace

The workspace is the portion of your screen in which you create sketches and plots. Each sketch or plot is
created within a subwindow called a frame. The current state of the workspace, including the sizing and
positioning of frames, the location of the data files used by each frame, and all current attributes for all
frames, makes up a layout. By default, the workspace displays a representation of the paper Tecplot 360 is
set up to draw on, as well as a reference grid and rulers. The active frame in which you are currently
working is on top. All modifications are made to the active frame.

2 - 3 Data Hierarchy

Tecplot 360 structures data on two levels: datasets and zones. Datasets are contained within frames. Each
dataset is composed of a zone or group of zones, and each zone contains a variable or group of variables.
All zones in a dataset contain the same set of variables.

2-3.1 Frames

You can create multiple plots simultaneously in Tecplot 360 using subwindows called “frames”. By
default, one frame is open when you launch Tecplot 360. You can add frames to the workspace using the
Frame menu. Datasets can be unique to the frame or shared between frames. Linking data between frames
allows you to generate unique plots of the same data. For more information on working with frames,
please refer to Chapter 2: “Using the Workspace” in the User’s Manual.
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2 - 3.2 Datasets

A dataset is defined as “all of the data in a frame”. Starting with an empty frame, a dataset is created and
assigned to the active frame when you read one or more data files into Tecplot 360, or when you create a
zone within Tecplot 360.

2-3.3 Zones

Zones are subsets of datasets. A dataset can be composed of a single zone or several zones. Zones are
either defined in the data file or created directly in Tecplot 360. The number of zones in a concatenated
dataset is the sum of the number of zones in each of the data files that are loaded.

Typically, a data file is divided into zones based on its physical coordinates. For example, a dataset of an
airplane may consist of a zone for each wing, each wheel, the nose, and so forth. Alternatively, zones may
be defined based on material. For example, a dataset of a fluid tank may have a zone for the tank itself and
additional zones for each fluid therein.

2 -4 Data Structure

Tecplot 360 accommodates two different types of data: ordered and finite element. The data structure is
defined within the data file. Each zone is composed of one data type.

2-4.1 Ordered Data

Ordered data is a set of points logically stored in a 1D, 2D, or 3D array, where I, ], and K are the index
values within the array. The number of data points is the product of all of the dimensions within the array.

¢ 1D array (I-ordered, J-ordered, or K-ordered) - A 1D array is a one-dimensional array of data
points, where one dimension (I, ], or K) is greater than or equal to one, and the other
dimensions are equal to one. In a one-dimensional array, the total number of data points is
equal to the length of the single-ordered array. For example, an I-ordered dataset with I=5,
J=K=1 has five data points.

¢ 2D array (IJ-ordered, JK-ordered, IK-ordered) - In a 2D array of data points, two of the three
dimensions (I, ], or K) are greater than one, and the other dimension is equal to one. The
number of data points in a 2D ordered dataset is the product of the all of the dimensions. For
example, in an IJ-ordered dataset, the number of data points is equal to I x ] (where K=1).

* 3D array (IJK-ordered) - In a 3D array of data points, all three of the dimensions (I, J, and K)
are greater than one. The number of data points is the product of the ], ], and K dimensions.

2 -4.2 Finite Element Data

While finite element data is usually associated with numerical analysis for modeling complex problems in
3D structures (heat transfer, fluid dynamics, and electromagnetics), it also provides an effective approach
for organizing data points in or around complex geometrical shapes. For example, you may not have the
same number of data points on different lines, there may be holes in the middle of the dataset, or the data
points may be irregularly (randomly) positioned. For such difficult cases, you may be able to organize
your data as a patchwork of elements. Each element can be independent of the other elements, so you can
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Data Structure

group your elements to fit complex boundaries and leave voids within sets of elements. The figure below
shows how finite element data can be used to model a complex boundary.

Heat Exchanger
Fmite Element Mzsh Structure

'\.
355
Al
i

R

5

Y
-

(¥

UL, TN —— -
"
",
",

Figure 2-2.  This figure shows finite element data used to model a complex boundary. This plot file,
feexchng.plt, is located in your Tecplot 360 distribution under the examples/2D subdirectory.

Finite element data defines a set of points (nodes) and the connected elements of these points. The
variables may be defined either at the nodes or at the cell (element) center. Finite element data can be
divided into three types:

¢ Line data is a set of line segments defining a 2D or 3D line. Unlike I-ordered data, a single
finite element line zone may consist of multiple disconnected sections. The values of the
variables at each data point (node) are entered in the data file similarly to I-ordered data,
where the nodes are numbered with the I-index. This data is followed by another set of data
defining connections between nodes. This second section is often referred to as the
connectivity list. All elements are lines consisting of two nodes, specified in the connectivity
list.

e Surface data is a set of triangular, quadrilateral, or polygonal elements defining a 2D field or a
3D surface. When using polygonal elements, the number of sides may vary from element to
element. In finite element surface data, you can choose (by zone) to arrange your data in three
point (triangle), four point (quadrilateral), or variable-point (polygonal) elements. The number
of points per node and their arrangement are determined by the element type of the zone. If a
mixture of quadrilaterals and triangles is necessary, you may repeat a node in the quadrilateral
element type to create a triangle, or you may use polygonal elements.

* Volume data is a set of tetrahedral, brick or polyhedral elements defining a 3D volume field.
When using polyhedral elements, the number of sides may vary from element to element.
Finite element volume cells may contain four points (tetrahedron), eight points (brick), or
variable points (polyhedral). The figure below shows the arrangement of the nodes for
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tetrahedral and brick elements. The connectivity arrangement for polyhedral data is governed
by the method in which the polyhedral facemap data is supplied.

Tetrahedral connectivity arrangement  Brick connectivity arrangement

Figure 2-3.  Connectivity arrangements for FE-volume datasets

In the brick format, points may be repeated to achieve 4, 5, 6, or 7 point elements. For example,
a connectivity list of “n1 n1 n1 nl1 n5 n6 n7 n8” (where nlis repeated four times) results in a
quadrilateral-based pyramid element.

Section 4 - 5 “Finite Element Data” in the Data Format Guide provides detailed information
about how to format your FE data in Tecplot’s data file format.

2 -5 Creating Plots

The basic steps for creating a plot in Tecplot 360 are the following:

1. Define your dataset using one of the following methods:
a. Using the “Load Data File(s)” command from the File menu to load any type of data
file
b. Using the “Open Layout” command from the File menu to load linked layout or
layout package files

c. Using any combination of the options in the Create Zone submenu of the Data menu
or the Insert menu to create your datasets directly within Tecplot 360

2. Choose the Plot Type (3D, 2D, XY line, Polar line, or Sketch) from the Sidebar.

3. Toggle-on any mapping or zone layers from the Sidebar (for example, contour zone layer or
symbols mapping layer). Use the Details button to customize zone layers.

4. OPTIONAL (3D only) - Toggle-on zone effects (translucency and lighting).

5. OPTIONAL - Use the Zone Style or Mapping Style dialogs to opt zones in and out of plot
layers or the entire plot.

6. OPTIONAL (2D or 3D only) - Add derived objects (slices, streamtraces, or iso-surfaces). Use
the Details button to customize any derived objects.

You are not limited to working with only one plot at a time in Tecplot 360. You can create multiple files at
once using frames and frame linking.

Once you have loaded your data, you can use the options in the Plot menu (such as “Blanking” or “Axis
Details”) to customize how your data is displayed. You can also use the options in the Data menu (such as
“Specify Equations” or “Interpolation”) to alter the dataset.

2 - 6 Output Formats

Once you have completed your plot(s), you can use any of the following media to distribute or publish
your plot(s) outside of Tecplot 360:
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Output Formats

¢ Printing - Use the “Print” option from the File menu to print your plots.

* Exporting to an image file - Use the “Export” option from the File menu and select the desired
image format in the Export dialog.

* Exporting to an animation file - Access this export option via any of the Animation dialogs by
selecting “To File” in the Animate field, or by selecting a movie file format from the Export
dialog (accessed via the File menu).

¢ Publishing - Use the “Publish” option from the File menu to save your plots in HTML format.

* Copying the plot to a clipboard (Windows and Macintosh operating systems only) - Use the
“Copy Plot to Clipboard” option from the Edit menu to paste your plot into word processing
software.
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External Flow Tutorial

3 -1 Introduction

The following tutorial demonstrates how to display pressure on an airplane wing, and how to compare
measured and simulated data on a two-dimensional projection plane. We will implement several Tecplot
360 features to create this plot, including the PLOT3D loader, the Calculate Variables option, contour
legends, a 2D projected plane, and a line legend.

3 -1.1 Background Information

In 1972, the ONERA Aerodynamics Department designed a swept, semi-span wing with no twist'. The
wing was instrumented to be used as an experimental support for basic studies of 3D flows at high
Reynolds numbers from low to transonic speeds (that is, local supersonic flow, shocks, and turbulent
boundary layer separation).

The simulated dataset is a PLOT3D file with freestream conditions M = 0.8395, Re = 11.72 x 10°, Angle of
Attack = 6 degrees, and angle of side-slip = 0.0 degrees. The measured dataset was obtained in the ONERA
S2MA wind tunnel by Schmitt and Charpin at Mach numbers of 0.7, 0.84, 0.88, and 0.92 for angles of attack
up to 6 degrees and a Reynolds number of approximately 12 x 10°. The measured dataset is an ASCII file.
The tutorial compares the datasets at M = 0.84 and y/b = 0.44 (where b is the wingspan).

3-1.2 Tutorial Summary

The tutorial should take approximately 30-40 minutes to complete. All supporting data files for this
tutorial can be found in: $TEC_360_2013R1\ tutorials \external_flow’.

1. Schmitt, V. and F. Charpin, "Pressure Distributions on the ONERA-M6-Wing at Transonic Mach Numbers,"
Experimental Data Base for Computer Program Assessment. Report of the Fluid Dynamics Panel Working
Group 04, AGARD AR 138, May 1979.

2. $TEC_360_2013R1 is the installation directory for Tecplot 360. For Windows users, this is typically C:\Pro-
gram Files\Tecplot\Tec360 2013R1.
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3 -2 Getting Started

Step 1 Load a Plot3D File (Including a Boundary File)
A. Choose “Load Data File(s)” from the File menu.
[Fie Edt Wiew Plot Insert Animate

Mew Layouk

Cpen Layaut. .. Cerl+0
Save Layout Ctrl+5
Save Layout as... Chrl+w

Wit Data File. .. K

B. Choose “PLOT3D Loader” in the Select Import Format dialog.

ANSYS Results [FEA) ;I
CGMS Loader

DEM Loader

[<F Loader

ESI/PAM-CRASH DAISY [FEA)

EnSight Loader

Excel Loader

FLOW/-30 Loader

FLUENT/FIDAP Meutral [FE&)

Fluent D' ata Loader

General Text Loader

HDF Loader

HOFS Loader

Kiva Loader

LSTC/DMNA Input [FEA)

LSTC/DYMA Taurus State Database [FEA)
MSC/HASTRAN Bulk Data [FEA)
MSC/NASTRAN Output2 [FEA)

5 C/Patran Meutral [FEA

FLY Polygon File Loader
FTC/Mechanica Design Study [FEA)
SDRCADEAS Universal [FEA)
StarCCM [FEA)

Tecplot Data Loader

Test Spreadsheet Loader

QK I Cancel Help

L«l

C. In the Plot3D Loader dialog:

Plot3D Loader [_ 00}
File Selection | File Structure | Data Subset |
= Append to Evisting Data Set ¥ Bssigr Wew Strand IDs for Each Time Step

¥ Unifarm Grid Stucture IV Assign Strand IDs for Zones
™| Extract Time from Solution Fie Mames ™| Add Zores to Evisting Stiands

Grid Filefs).

Femove Selected
Remove &l
Add Files.

Femove Selected)
Femove Al
Add Files.

Femove Selested
Remove Al
Add Files.
Iame File (0 ptional]

| [
Cancel Help

Solution File(s):

Function File[s]:

i. Click the “Load Grid and Solution/Function File(s)” radio button.

ii. Select the Add Files button to the right of “Grid File(s)”.
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Getting Started

D. In the Read Grid File dialog, navigate to: $TEC_360_2013R1 \ tutorials\external_flow\data and
select mbwing.xyz.

E. Click the Add to List button, then the Open Files button.
F. In the Plot3D Loader dialog, click the Browse button next to “Solution File(s)”.
G. In the Read Solution File dialog:
i. Navigate to: $TEC_360_2013R1 \ tutorials\external_flow\data.
ii. Select méwing.q.
iii. Click the Add To List button.
iv. Click the Open Files button.
H. Click OK after returning to the Plot3D Loader dialog.

You have now successfully loaded a PLOT3D data file into the Tecplot 360 workspace.

<=<» Tecplot 360 will automatically load the boundary file, m6wing.xyz.fvbnd, since its
R filename prefix (m6wing.xyz) matches the grid file, and the files are located in the same
folder.

Step 2 Manipulate Layers
To quickly view a more pleasing image, remove the edge layer and display the contour layer on the plot.

A. Toggle-off the “Edge” layer in the Sidebar. Toggle-off the “Shade” layer.

B. Toggle-on the “Contour” layer.

|3D Cartesian 'I

Zone Surfaces
Lapers:
[ Mesh

.
Wector
™ Scatter
[~ Shade

GETD =

Effects:

Iv Lighting J

<=, Any combination of layers can be viewed at the same time by turning them on and off in
k the Sidebar.
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The image will appear as follows:

Step 3 Determine the Number of Zones and Variables

In Tecplot 360, the data can be subdivided into smaller regions called “zones”. The zones can be defined in
the data file itself or manually created by going to Data>Create Zone. In this case, the zones were defined
within the data file using the grid blocks established by the preprocessor. See also Section 2 - 3.3 “Zones”.

A. Go to Data>Data Set Info to explore the dialog.
Dats Frame Options

Alter >
Create Zone
Delete
Extract
Interpolate
Triangulate, ..,

Cutye Infa., .

In this dataset, there are six zones, each of which contain nine variables.

Data Set Information | x|
ZoneMariable Irfa | Data Set I Sharing I Journal I Aux Data |
~Zone(s) Wariable(s]

2 mbBwing.q.2
3 mbBwing.g 3
4 mBwing.q 4
5: LowerwingSuface: 1[1-73].]
E: UpperwingSuface: I[1-73].J]

2:
3
4:
5:RHO
E:
7
a:
ne

il o -
Zone Name “ariable Mame
mbwing g1 |><
Zone Type: Ordered “ar Type : Float
IMax: 25 “War Lozation : Modal

Jidax: 49 War Status : Map

“ar Fange - Selected Zane
Riax: 33 Min: 0612417336325

Max: 74107003212
“ar Range - Active Zones :

Min: -B.37233366812

Max: 7.4107003212

Loadaniables. .
|
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Displaying a Contour Map of the Pressure Coefficient

B. Close the Data Set Information dialog.

3 - 3 Displaying a Contour Map of the Pressure Coefficient

In order to have a more useful visualization of the wing, we would like to use the Contour layer (which we
toggled-on in Step 2) to view the pressure on the wing. In this case, the pressure data was not provided in
the data file. However, Tecplot 360 can calculate the Pressure Coefficient for us using the helpful Calculate
Variables feature!

The following steps teach the calculation of the Pressure Coefficient using Tecplot 360’s Calculate on
Demand method. This method adds the variable to the dataset, but does not calculate the variable until it
is needed, which can optimize operation speed when manipulating unsteady solutions. For more
information about calculating on demand, see Section 22 - 6.2 “Calculate-on-demand Variables” in the
User’s Manual.

Step 4 Calculate the Pressure Coefficient
A. Choose “Calculate Variables” from the Analyze menu.
| Analyze Help
Fluid Properties. ..
Reference Yalues. ..
Field variables, ..
Geometry and Boundaries. ..
Unsteady Flow Options. ..
Copy Settings ko File...
Paste Settings from File. ..

Calculate Yariables. ..

Perform Integration. ..
Calculate Turbulence Functions. ..

B. In the Calculate dialog, click the Select button to choose the variable to calculate.

Mame |[3D]|AspectHatio ' Select... i'

Mormalize with Respect To INO Harmalization =
Mewar Location INode ,l

¥ Calculate an Demand
Calculate |

C. In the Select Function dialog, highlight “Pressure Coefficient” and click OK.
Select Function N = B

Grid | Unit Morrnal [vectar] =]

GridJ Unit Mormal [vectar)

Grid K. Unit Marmal [vectar]
Dienzity

Stagnation Density
Pressure
Stagnation Pressure
Pres: sefficient
Stagnation Pressure Coefficient
Pitot Pressure

Pitat Pressure Fatio

Diynamic Pressure

Temperature

Stagnation Termperatuie
Enthalpy

Stagnation Enthalpy

Internal Energy

Stagnation Energy LI

" Cancel Help |
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D. Click the Calculate button.

Calculate =] =]
Mame IPlessure Coeflicient Select... I
Normalize with Respect To INU Harmalization 'l
Mew Var Location lﬁ

[V Calculate on Demand

Caloulate |
Cloze | Help |

E. Click OK in the Information dialog.

-
1 J Calculate-on-demand was successfully set up,

F. Close the Calculate dialog.

<<<» While calculating variables, you may use any units. However, you must be consistent
within your variable set. For information on specifying variables’ units, see Section 22 - 6

- “Calculating Variables” in the User’s Manual.

G. Open the Contour Details dialog by either of the following methods.

i. Clicking the Details button to right of “Contour” in the Sidebar
" Mesh
[¥ Contour @
[~ Westor
[7 Seatter
" Shade
[~ Edge
Effects:

I Lighting J

V¥ Translucency
ii. Choosing “Contour/Multi-Coloring” in the Plot menu

H. In the Contour Details dialog, select the “Pressure Coefficient” as the contour variable.
Contour & Multi-Coloring Details

[1 2|3 4|5]|86]|7|8][PesueCoefcient =] |
X
Cloge | ;

3 -4 Modifying the Contour Layer

Using the Contour and Multi-Coloring Details dialog (which we will refer to as the Contour Details
dialog), you can customize contour levels, coloring, and more.
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Step 5 Add a Contour Legend

A. Expand the Contour Details dialog by clicking the >> button.

B. Switch to the Legend page of the dialog.

C. Toggle-on “Show Contour Legend”.

[v 2|2 4]5]|6]7] 8| [FessueCoslicien ~| ﬂ

Legend I

Levels | Coloring | Bands | Lines | Labels

W Show Cortour Legend

¥ Show Headsr
¥ Separate Color Bands

w2 [55 N ED

Alignment |Yertical - l
Anchor... |

Late! ot ICUnlUur Levels 'l

Increment 11

I Resize Automaticaly

Lewvel Skip |1

I Include Cuteff Levels

Line Spacing |1 2

Murmber Font Helvstica

Header Font Hebretica, 2.5% |E| TestColor HM  Black |

L 2.6%

Mumber Format... |

&

Legend Box

" MoBox
" Filled
= Plain

Line Thickness (%] |0.1 =

BoxColor Hl  Black |

FillCalan [ White |
targin I'IU @

Cloze

Help |

Step 6 Modify the Contour Lege

nd

Modifying the Contour Layer

A. With the Legend page of the Contour Details dialog still open, go to the Alignment region of
the page and perform the following steps:

i. Toggle-off “Separate Color Bands” to remove the level lines from the legend.

v Show Header

(l_ Separate Color Bands

) Alignment I\r"ertical - I

X[z |95 ¥ (%)

anchor... |

Jao

ii. Change the Alignment to “Horizontal”.

¥ Show Header
[~ Separate Color Bands

(atgrmers [

(x][98 ¥ (%]

Anchor... |

{80

iii. Reposition the legend to “10” for Y%.

Iv Show Headsr
[ Separate Color Bands

Alignment IHorizonlaI 'I

% (%) |95

v (%) |‘| 0 Anchor... |

B. In the Font region of the page, perform the following steps:
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i. Click the Header Font button.

Header Font Helvetica, 2.5% %Iextcolor Bl EBlack |

% Mumber Format... |

Mumber Font

ii. In the Select Font dialog, change the header font size (Height) to “2%"” and click OK to
close the dialog.

Select Font x|

IHe\vatlca j ﬂd

Sizeby  Pointz % Frame %

Height IE - l
he ]

iii. Click the Number Font button.

Header Font Helvetica, 2.0% % Text Color H@  EBlack |
MNumber Font Helvetica, 2 5% ) % Mumber Farmat... |

iv. Change the number font size to “1.5%” and click OK to close the dialog.

IHelvel\ca j llil

Sizeby " Points ' Frame %

Height I vl
2

oK |z | Help |
E

After completing this step, the Legend page of the Contour Details dialog will look as follows:

Contour & Multi-Coloring Details

[1 2| 3]4]5]6]7]8][FesueCosficien =] <<

Levels I Coloring | Bands I Lines | Labels Legend |

¥ Show Contour Legend

¥ Shaw Header

™ Separate Color Bands Alignment IHorizontaI 'l
(%] |95 Y (%) ITU Anchar...

Latiel &t | Contour Lewvels s IrErernent |1
™ Resize Sutomaticall ™ Include Cutoff Levels

Level Skip |1 Line Spacing |1.2
Header Font Helvetica, 2.0% El Test Color Il Black |

Number Font Helvetica, 1.5% | El Number Farmat |

e ks Line Thickness [%] |01 i

" NoBox Bow Color HM Black |

" Filed FillCalor | afhite |
& Plai
Plain Margin IT 0 %

Clase Help |




Modifying the Contour Layer

The plot will look as follows:

Pressure Coefficient_13 -1 0.0-06-04-02 0 02 04 08 00

Step 7 Add Contour Levels

Judging from the legend, the bulk of the data values are between 0.2 and -0.4. We would like to include
more levels in that range to add definition to the plot.

A. Switch to the Levels page of the Contour Details dialog.

Contour 8 Multi-Coloring Details

IT 2 | 3 | 4 | 5 | b | i | 8 | Preszure Coefficient 'l il

Levels | Coloring | Bands I Lines | Labelz I Legend I

Fiezet Levels.. I New Levels... | Add Levels... |

Levels Level To Add
1012 s

20 _I I

308 << Add Level
4: 08

5:-04

? -DD'Z Contour Yariable
8:02 i -

9. 04 Min:  -1.30651
10:08 Max: 0.913521
1108

B. Click the Add Levels button.

C. In the Enter Contour Level Range dialog, make the following changes:

= Min, May, and Number of Levels
= Min, Max, and Delta
" Exponential Distribution

Minimum Lewvel Iﬁi
b agimumn Lewvel |15—
Wumber of Levels IH—
Delta |1|—

FEieset Fange:

QK I Cancel | Help |

i. Click the “Min, Max, and Delta” radio button.

ii. Enter “-.15” in the Minimum Level field.

37



38

iii. Enter “.15” in the Maximum Level field.
iv. Enter “.1” in the Delta field.

v. Click OK to apply the changes and close the dialog.

Alternatively, you can add contour levels to your plot using the Add Contour Level f{,
tool, or using the Level To Add field on the Levels page and adding the following levels:
“.15”, “-.15”, “-.5”, and “.5” (one at a time).

The Levels page will look as follows:

Contour 8 Multi-Coloring Details

[1 2|3]4]5]56]7]8][Fesuetosiicent =] <<

Levels | Colaring I Bands I Lines I Labels I Legend |

Fieset Levels... | New Levels... | Add Levels... I
Levels Level ToAdd
1012 -
2041 _I I
308 << Add Level |
4: 08
504
g g?s Contour Yariable
g2: .00 i 5
a0 Min:  -1.30851
10: 005 Maw: 0.913521
11: 018
1202
13: 04
14 : 08
15 : 08
Remove Selected Levels |

Cloze | Help |

The plot containing a legend will look as follows:

z
Y
I x
Pressure Coefficient: 12 -1 -08 -06 04 03 -0.15-005 0 005 015 02 04 06 08




Modifying the Contour Layer

Step 8 Modify the Contour Coloring
A. Switch to the Coloring page of the Contour Details dialog.

B. Click the “Continuous” radio button.

Contour 8 Multi-Coloring Details

[7 2]3|4]s|e]|7]e]|fz - «]

Levels Coloring | Bands I Lines I Labels I Legend I

lze Color bap Graup |1 [Sm Fainbow] '”]

Calar Distribution Methad

Contour Walues at Color Map Endpoints:

Mir: ID
Max: |1 Resst |

™ Use Approximate Continuous Flooding

Color Cutaff

[~ Cutoff Color Below |u.25
I~ Cutoff Color dbave [0175

Color Map Adjustments

[ Reverse Cycles |1

Cloze | Help |

C. Close the dialog.

You can adjust the color map and its control points by choosing “Color Map” from the
Options menu.

The plot will look as follows:

A

Prossure Coofficient, 4.2 .1 06 06 04 .02 015 .005 0 Q05 015 02 04 0& 00
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Step 9 Isolate the Wing Using the Sidebar

The list of zones represented by the current plot is also viewable by clicking the Zone Style button in the
Sidebar. For the purposes of this tutorial, we wish to isolate Zones 5 and 6, the two zones that define the
lower wing surface and the upper wing surface (“LowerWingSurface” and “UpperWingSurface”).

40

A. Click the Zone Style button in the Sidebar.

The Zone Style dialog allows you to customize display settings for each of the zones in your
data file. In this case, we would like to limit the number of zones that are displayed. The first
four columns of the Zone Style dialog are independent of the active page. Changes made in

any of those columns will be applied to the entire plot.

B. In the Zone Style dialog, select Zones 1-4 by any of the following methods.

i. Click on Zone 1, holding down the SHIFT key, and click on Zone 4.
ii. Click Zone 1 and drag to Zone 4.

iii. Select “Select Range” from the Zone Num button, and enter “1” in the Begin field and
“4” in the End field of the Enter Range dialog.

iv. Choose “Select by Name” from the Zone Name button and enter “m6*” in the Enter
Name dialog.

C. Click the Zone Show button and select “Deactivate”.

2one Style

Mesh | Contaur I ectar I Scatter | Shade IEdge |

Ackivate

verlay
Show Selected O&

g.c
5 Upper#ingSuface  Invert
E* LowerwingSuface: Tes

<. Alternatively, you can select Zones 5-6 and choose “Show Selected Only” from the Zone

Show button.

D. Close the dialog.

The specific zone(s) of the data in which the wing is located is a characteristic of the
data file. If you have a data file that is not arranged in this manner, you may find the
following methods helpful:

- For many viscous CFD datasets, you can use Blanking to isolate regions where the
absolute value of the velocity vector is zero.

- For preliminary visualization, you may be able to isolate the region you are looking for
by toggling-on “Contour”.

Experiment with turning zones on and off and the options on the Surfaces page of the
Zone Style dialog. In this particular example, if the boundary plot is not loaded, you
could view the wing by selecting “J-Planes” from the Surfaces to Plot button on the
Surfaces page of the Zone Style dialog.



3 -5 Creating a 2D Projection Plane

Creating a 2D Projection Plane

During the original ONERA wing study, the researchers compared simulation and measured data at y/b

equal to 0.2, 0.44, 0.65, 0.8, 0.9, 0.95, and 0.99, where b is the wingspan. The following steps will recreate

the comparison plots for y/b equal to 0.44.
Step 10 Extract a Slice

The y-axis from the data is equivalent to the z-axis in Tecplot 360. From the ONERA study, we know that b

(wingspan) is 1.1963 m. As such, we would like to extract a slice at z=0.44*b, or z=0.526372.

A. Go to Data>Extract>Slice from Plane.

Data Frame Options Scripting Tools  Analyze t

Aleer 3 I&?i&)i .'u;-'ﬂb.' fﬁl

Create Zone

Delete
Extrack

Caontour Lines, ..
Interpolate FE-Baundary, ..
Triamgulate, . Iso-Surfaces, .,
Cutrent Slices. ..,

]
b
b
3

Daba Set Info...
Crvorra., R
L e Streamtraces, ..

Spreadshest...
[FSEEES Sub-Zone..,

B. Make the following adjustments in the Extract Slice from Plane dialog;:

Extract Slice from Plane x|

i~ Slice Plane
Positian Position az % of Range

XIU . |—
 Constant %
" Constant Y YIU '_J—

1

E" Constant £ ZI—D.EZEG?Z )—Ji

" Arbitrary

Define srbitrany Plane by Fatate Sbaut
Entering, L
AlE A

5
Three Paints... | SRS
ki

[rigity and Hormal | et &
Step Size (deg] |5 vl

™ Show Trace

IV Force Extraction ta Single Zone

Create Slice From: ISurface Zohes 2

i. Choose the “Constant Z” radio button.
ii. Set “Position Z” equal to “0.526372".
iii. Click the Extract button.

C. Click OK in the Information dialog.

Information m

.
\J J Slice extraction successful

D. Close the Extract Slice from Plane dialog.
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E. Go to the Zone Style dialog and verify that a new zone has been created. The new zone is
named “SLC Z=0.526372".

Zone Style | x|

Mesh Contour | Wector I Scatter I Shade I Edge I Faints I Surfaces I WVolume I Effects I
Zone Zone Group | Zone | Cont Contour Flood Lines Line Line Pt Line Usze
Mum Mame Mum | Show | Show Type By By Color Pt Lngth Thek Lighting
1 mEwing.q:1 Flood C1: Presa|C1: PrezzBlack Solid 010% -
2 mEwing.q:2 Flood C1: Presa|C1: PrezzBlack Saolid 010%
3 mEwing.q:3 Flood C1: Presa|C1: PrezzBlack Saolid 010%
4 mEwing.q:4 Flood C1: Presa|C1: PrezzBlack Saolid 010%
5 LowerwingSurface: | Flood C1: Presau|C1: PreszziBlack Saolid 010%
B i | Flood C1: PressuC1: PressyBlack S olid
7 Cl:

Step 11 Activate the Edge Layer for Zone 7 Only

We would like to show the slice in the Edge layer, and also have the slice as the only zone visible in the
Edge layer. We can accomplish this by using the Zone Style dialog.

A. Toggle-on “Edge” in the Sidebar.

Zoke Surfaces
Layers:
[ Mesh

IV Contour J
[~ “ectar
™ Scatter
[ Shade

-
B. Reopen the Zone Style dialog, if you closed the dialog at the end of Step 10.
C. Switch to the Edge page of the Zone Style dialog and perform the following steps:

i. Choose Zone 7 (the extracted slice).

Zone Style | x|

Mesh I Contour I Wectar I Scatter I Shade Edge | Faints I Surfaces I Wolumne I Effects I
Zone Zone Group | Zone | Show Edge |-Index J-ndex K-lndex Edge Line
Mum Mame Mum | Show | Edges Type Border Border Border Color Thek
1 mEwing.q:1 1 BordersiCreases (Both Bath Bath Black. 010% -
2 mEwing.q:2 1 Bath Bath Bath Black. 010%
3 mEwing.q:3 1 Bath Bath Bath Black. 010%
4 mEwing.q:4 1 Bath Bath Bath Black. 010%
5 LowerwingSurface: [|1 Bath Bath Bath Black. 010%
B LUppert#ingSurface: 1|1 Eoth Eoth Eoth Eilack: 0.10%
7= i I N N 11 S TS W
|
4
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Creating a 2D Projection Plane

ii. Select “Yes” from the Show Edges button.

Zone Style

Mesh I Contour I Wectar I Scatter I Shade Edge | Faints I Surfz

Show
Edges

Zone
Show

Zone

Edge |-Inde
Hum

Type Borde

Zone Group
Mame Hum

Buath
Buath
Buath
Buath
Buath
Eoth

mEwing.q:1
mEwing.q:2
mEwing.q:3
mEwing.q:4
LowerwingS urfac

eorderstCreases
BorderstCreazes
BorderstCreazes
Borderstlreazes

]

Cloze

iii. Select Zones 5-6 and select “No” from the Show Edges button.

Zone Style

Mesh I Contour I Wectar I Scatter I Shade Edge | Faints I Surfa

Show
Edges

Zone
Show

Zone

Zone Group
Hum

Edge |-Inde
Mame Hum

Type Borde

orderstCreazes |Both
orderstCreazes |Both
orderskCreazes |Both

Eoth

iv. Close the Zone Style dialog.

The plot will look as follows:

Pressure Coefficient: 212 -1 08 06 04 02 -045 005 0 005 045 02 04 06 08

When the wingspan is not recorded, you can approximate the wingspan using the Probe

Eﬁ’| tool and a distance equation.
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Step 12 Create a New Frame
A. Click the Create New Frame tool in the toolbar EI
B. Drag in the workspace to create a new frame.

C. To associate the new frame with the existing dataset, go to the Sidebar and switch the Plot Type
to “XY line”

Sketch 'I

30 Cartezian
12D Cartesian

Prior to this point, the newly created frame did not have an associated dataset. Switching the
plot type for a new frame to a plot type that requires a dataset will automatically attach the
dataset from another frame to the new frame.

When working with multiple frames, click within a frame to make that the active frame.
By default, the active frame displays with a thicker black border.

The plot will look as follows:

Step 13 Delete a Group of Mappings

The new plot currently displays an XY line plot of the first zone in the original dataset. Ultimately, we
would like to plot Cp versus x/c.

A. With your new frame as the active frame, open the Mapping Style dialog by either:
i. Clicking the Mapping Style button in the Sidebar
ii. Selecting Plot>Mapping Style

B. In the Mapping Style dialog, select Maps 1-8 by any of the following methods:
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Creating a 2D Projection Plane

i. Click on Map 1, hold down the SHIFT key and click on Map 8
ii. Click on Map 1, and drag to Map 8

iii. Select “Select Range” from the Map Num button and use the Enter Range dialog to
specify Maps 1-8

Mapping Style [ x|
Defiritions | Lines I Curves I Syrnbals | Errar Bars | Bars I Indices |
Map Map Map Hohis bz Zone Sort Which | “which | Showin
Mum Mame Show Wariable Wariable Fothis Yduiz | Legend

|Pressure Cosffid1:mEwing. g:1 |1 |Auta

Cloze I Create Map | Copy Map I ( Delete Map D ToTop I To Bottom | Help I

C. With Maps 1-8 highlighted, click the Delete Map button.
D. Click OK to confirm deletion of the eight zones.

Step 14 Activate the Mapping
A. With the Mapping Style dialog still open, the remaining mapping will be highlighted.

B. Select “Activate” from the Map Show button.

Mapping Style | x|
Definitions I Lines | Curves | Symbals I Enrar Bars | Bars | Indices |
Map Map s rebris Zane Sart “which | Which | Showin
Mum Mame Wariable Wariable Mz ‘Az Legend

Deactivate !

Show Selected Only
Invvert

Close I Create M ap I Copy Map | Delete Map I ToTop | To Bottom I Help |

Step 15 Change the Zone Associated with the Mapping
A. In the Mapping Style dialog, click the Zone button.

Mapping Style ﬂ
Definitions I Lines | Curves | Spmbols | EnorBars | Bars | Indices |
Map Map Map Hefis iz ‘ Zohe ' Sart Which | ‘Which | Show in
Murn Narne Shaw Wariable Wariable Habis “-hxis | Legend

Cloze | Create Map I Copy Map | Delete Map I To Top | To Bottom I Help

B. Select “7: SLC Z=0.526372" from the Select Mapping Zones dialog.

Zone
|; * mbiwing.01 ﬂ

MEwnga

mEwing.g:.2

mBwing a3

mEwing.g:4

LowerwingSurface: I[1-73LJ[1-1]K[1-33]
< I[1-73]J[11]K[1-33

-~ T
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C. Click the OK button to close the Select Mapping Zone dialog. Close the Mapping Style dialog.

Step 16 Adjust the View
Still with the XY Line plot as the active frame, go to View>Fit to Full Size. The plot will look as
follows:

Prle ssure Coefficient

3 - 6 Manipulating Data

The simulated data (Pressure Coefficient) is currently plotted against the x variable. The measured data
that will be loaded in the next section uses x/c, where c is the chord length. In order to compare the
datasets, we will create a new variable {x/c} that shifts the current x variable to 0 and scales the value by c.

Step 17 Determine the Max and Min Values of the X Variable
A. Go to Data>Data Set Info.

IE Frame Options
Alker 4
Create Zone
Delete
Extract
Interpalate
Trianaulate, .,

3
3
3
3

Cutye Infa. .
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Manipulating Data

B. Select “Zone 7” in the Zone(s) area of the Data Set Information dialog.

Data Set Information x|
Zone/Variable nfo | Diata Set I Sharing I Journal I Aug Data |
—Zone(s) Wariable(s]

1 : mbBwing.q:1
2 mbBwing.g 2 2
3: mbBwing.g 3 32
4 : mbwing.q 4 4 |Blank
5 UpperwingSuface: 1[1-73].)] 5:RHO
) bl &:RHO-U
( 7:RHOY B
< | B
Zone Name “ariable Name
Slc: Z=0.526372 =
Zone Type: FE -LineSeg “ar Type : Float
Pts: 146 War Location : Modal
Elem: 144 .

<(Var Range - Selected Zane :
Min: 0.302663252508

b [0.821184158325

“ar Range -- Referenced Zones :
Min: 0.302663832508

Max: 0.821124158325

Loadaniables. .
|

C. Make note of the Min & Max values listed in the Var Range - Selected Zone region of the
dialog. We will use these values in the next step.

i. Min = “0.3027”

ii. Max = “0.8212”

iii. Range = “0.5185” (not listed)
D. Close the dialog.

Step 18 Create a New Variable
A. Go to Data>Alter>Specify Equations.

Data Frame Options Scripting Tools  Analyze Help

—\
Create Zone » Smooth..,
Delete » Transform Coordinates. ..

B. Enter the following equation in the Equations(s) field of the Specify Equations dialog:
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{x/c} = ({x} - .3027)/.5185

Specify Equations E
Equation(s]

fufch=[{x} - .3027)/ 5185 ;I Diata Set Info... |
Remove <»'s |
Save Equations |
-
4 _>|_| Load Equations.. |

Default Equation Modifiers

Zonhes ko dlter
1 mbwing. g

Index Rangez

Start End Skip
l-ndex |1 My 1
J-Index |1 My 1
KoAndex |1 M= 1

Mewar Data Type IAuto vI
All | Actwal Rangel Mane | Mew Yar Location IAum v

C. Click the Compute button.

D. Click the OK button in the Information dialog.

3
\l‘) Data alteration successful
o4 |

<w., Dataset variables that are identified by name are denoted with curly braces, {}, in the
] Specify Equations dialog. New variables can be created simply by placing the new
variable name within curly braces at the left-hand side of the equation. New variables
must be applied to all zones.

In the above dialog, a new variable {x/c} was created using shifted and scaled values of
the existing {x} variable.

E. Close the dialog.

Step 19 Change the X-Axis Variable
A. Open the Mapping Style dialog. The remaining mapping will be highlighted.

B. Click the X-Axis Variable button on the Definitions page.

Mapping Style

Definitions | Lines I Curves I Symbols I Errar Bars I Bars | Indices I

tap Hebis iz
Show W ariable Wariable

tap
Mamne

tap
Nurn

Zohe |

Cloze Create Map Copy Map Delete Map
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C. In the Select Variable dialog, select “x/c” from the menu.

Choose the variable

O

Coy

x K

IBlank. -~
RHO

RHO-L

RHOA

RHO-4

E
Pressure Coefficient

D. Click OK to assign the variable and close the dialog.

E. Close the Mapping Style dialog. The plot will look as follows:

==

Pressure Coefficient

05

-05

T T T T T T TT

L R 471;”;’ -
f/
- /
/

" /

r
- /
L 1 | IR 1 1

04 05 0.6 07
xfc

Step 20 Adjust the View
Go to View>Fit to Full Size.

Wigw Plob  Insert  Animate Data

Redraw Frame Chrl+R
Redraw Al Chrl+D
Zoarm

Mice Fit ko Full Size k Chrl+m

Make Current Wiew Nice Ckrl+k
Center

TranslateiMagnify. ..

Lask Chrl4L

Copy Yiew
Paste View Chrl-A

Workspace 4

Manipulating Data
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The plot will look as follows:

05 —‘

Cp

osf ‘

3 -7 Comparing Simulation Data with Measured Data

Step 21 Load the Measured Data File
A. Go to File>Load Data File.

Select Import Format x|

ANSYE Results [FEA)

CGNS Loader

DEM Loader

[AF Loader

ESI/PAM-CRASH DalSY [FEA)
EnSight Loader

Excel Loader

FLO%W-30 Loader

FLUENT /FIDAP Neutral [FE&]
Fluent D ata Loader

General Text Loader

HDF Loader

HDFS Loader

Kiva Loader

LETCADYNA Input [FE&]
LSTC/DYMNA T aurus State Databaze [FEA)
MSC/MASTRAN Bulk Data [FEA)
M3SC/MNASTRAN Output2 [FEA]
MSC/Patran Meutral [FEA]
PLOT3D Loader

PLY Polygon File Loader
PTC/Mechanica Design Studw [FEA]
SDRCADEAS Universal [FEA]

StarZCM [FEA
Tewxt Spreadshest Loader —

o]

Cancel |

Help

=]
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File Edit Wiew Plot Insert Animate
Mews Layouk

Open Layaut, .. Chrl+0
Save Layouk Ckrl+5
Save Layout as, ., Chrl+in

Load Data File k
Wiite Data File,

B. In the Select Import
Format dialog, select the “Tecplot Data Loader”.

C. In the Load Data File Warning dialog, choose the “Add
to the current data set” radio button and click the OK
button.

Load Data File Warning m

The curent frame has a data set which is being used by other frames.

{~ Create a new data set and reset the curent plot style
" Create a new data set and retain the curent plot style

(& Add to the curent data set )

" Completely replace the curent data set with the new data set

Ok Cancel | Help




D. In the Tecplot Data Loader dialog, navigate
and select “ONERA_CP_Test_Span0.44.dat” .

Tecplot Data Loader

Comparing Simulation Data with Measured Data

to: $TEC_360_2013R1\ tutorials\ external_flow\ data

7] x|

Laook in: I I data

=l e ® ek E-

File name: IDNEHA_EF'_Test_SpanEI.dd dat

( Open

Files of type: IDala Files [*.dat;" plt]

Cancel

=l

I uAL |

[~ Specify Dptions

Open URL
|

2

Multiple F\Ies...l Help

E. Click the Open button to load the file.

F. Click OK in the Warning dialog.

A

dialog will allowe vou ta specify which wariables ko load,

A file that is being appended or replaced "By Mame" does not have variable names which match thase currently in Tecplot., The Load Data File Options

QK

G. Go to the Vars page of the Tecplot Data Load

Tecplot Data Loader Options m
General | Zones  Vars |

er Options dialog.

‘ LoadYariables ByMName ¢ By Position

Fram | &1l DataFiles b

Maove >

Combine >3

<< Remove

Select by Name |

* This wariable name or list of vanable names is not mal

e All > |

;I << Remave Al |

Select from both lists to combine non-matching wariable names.

Wariables to Load

Select by Mame

tched in all files:

o]

Cancel |

Help

Variables listed on the left-hand side of the dialog are from the new data file. Variables
listed on the right-hand side of the dialog are already in the dataset. If a variable has an
*** pbefore its name, it is not present in all files.

Because the Pressure Coefficient has a different variable name in the experimental and
measured datasets, we need to combine the two pressure variables.

i. Choose the “Cp” variable in the left-hand column.
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ii. Choose the “Pressure Coefficient” variable in the right-hand column.

iii. Click Combine from the center column.

iv. Click the OK button to apply your changes and close the dialog.

---_.k The combined variable name will be “Pressure Coefficient;Cp”.

Step 22 Change the Variable Name

To simplify our axes labels, we will change the combined variable name.

A. Go to Data>Data Set Info.
Data Frame Opkions

Alker »
Create Zone 3
Delete 2
Extract 3
Interpolate 3

Triangulate. .

Curve Infid:..

B. Choose “Pressure Coefficient; Cp” in the Variable(s) region of the dialog.

Data Set Information m
ZaneMariable Infa | DataSet | Shaing | Joumal | éusData |
i Zonefs] Variable[s]

mbwing.q.2
mbwing.q:3
mBwing o 4
LowersfingSurface: [[1-72
UpperwingSuiface: I[1-7
Sl Z=0.626372 -

L= L RSN

Zong Mame Wariable Mame

Imeing.q:T IF‘ressure Coefficient.Cp

Zone Type: Ordered ar Type : Float
IMan: 25 War Location : Modal
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Comparing Simulation Data with Measured Data

C. Enter “Cp” in the Variable Name field.

Zanedarable Info | DataSet | Shaing | Joumal | AwData |

—Zone(s) Wariable(s]

: mBwing.q:2
- mbwing. g3
- mBwing. g4
: UpperwingSurface: 1[1-7.
: LowerwingSurface: 1[1-72

: Sle: Z=1526372 _|;|
,

Zong Name Wariable Name ‘)

Y- F1 S RY N

mbwing.q:1 ICD
Zone Type : Ordered War Type : Double
IMax: 25 War Location : Modal
IMae: 49 War Status © Mem-tapped
“ar Range - Selected Zone :
Mt 52 Min: -0.0367395535504
Maw: 0328331657779
Solution Time: 12500.000000 ‘“Yar Range -- Referenced Zones :
Time Strand. 1 Min: 118249324376

Maw: 0826531975512

Loadariables...
Claze | Help |

----...l The name change will apply to all zones.

D. Close the dialog.

Step 23 Create New Mappings
We now need to add mappings of the measured dataset to our plot.

A. Open the Mapping Style dialog by either of the following options:
i. Clicking the Mapping Style button in the Sidebar
ii. Choosing “Mapping Style” from the Plot menu

B. With the remaining mapping selected, click the Copy Map button twice.

Deefinitions I Lines I Curves I Symbols I Enor Bars | Bais | Indices |

Map
MNum

Map
Marne

Map
Show

lhich
-z

Show in
Legend

Hefiris Az Zone Sort “which
Wariable Wariable Hohxis

Close Create Map | ‘ Copy Map I ' Delete Map To Top To Battom Help
4

53



The Mapping Style dialog will look as follows:

Mapping Style (x|

Definitiors | Lines | Curves | Symbals | Eror Bars I Bars | Indices I

Map Map Map Habis Yz Zone Sort Wwhich | “Which | Show in

Murn Mame Shaw Wariable “Wariable Pz Yéuiz | Legend

N [res  |uic i |Mone <
2 Cp Mo e Cp 7.Slo Z=0.026372  |Maone 41 1 At
3 Cp Mo uic Cp 7:5le Z=0.526372  [Mone =1 1 Auta
-
Close | Create Map I Copy Map | Delete Map ToTop To Bottom Help
&

Step 24 Rename the Mappings
To avoid confusion, we will rename all of the mappings in the plot.

A. Rename Map 1.
i. Select Map 1.

ii. Choose “Edit Name” from the Map Name button.

Mapping Style

Definitions | Lines I Curves I Syrmbols I Em

Aoz
Wariable

i Map
i Show

iii. Enter “Simulated Data” in the Enter Mapping

Name dialog.

Map Mame

|Simu|aled Data

iv. Click the OK button to apply the changes and
close the dialog. Inserts

Zone Name Zone MNum |

Dependent Yar Dependent ar Mum |

|

Independent ar | Independent Yar Mum |
I
I

Map Mum otz Munmn |
-Aris Mum |
B. Rename Maps 2 & 3.
ak Cancel | Help |

i. Select Maps 2 & 3.

ii. Choose “Edit Name” from the Map Name button.

Wapping Style

Definitions | Lines | Curves | Symbols | En

Hbiis
Warniable

Map
| Show
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Comparing Simulation Data with Measured Data

iii. Enter “Experimental Data” in the Enter Mapping Name dialog.

tdap Mame

IE sperimental D ata

Inserts

Zone Name Zone Mum |

Independent Yar Independent War Mum |

I
I

Dependent Yar | Dependent Yar Mum |
I

Map Hum oAz Mumn |
-z Mum |
Ok | Cancel | Help |

iv. Click the OK button to apply the changes and close the dialog.

Step 25 Change Zone Assignments
A. Map Num 2:

i. In the Mapping Style dialog, choose “Map Num 2”.

ii. Click the Zone button.

Definitions I Lines | Curves | Symbols | EmorBas | Barz | Indices |

Map Map Map ebis ‘'tz ‘ Zone ’ Soit “which | “Which | Showin

Mur Narme Shaw Wariable Wariable Habis “-hxis | Legend
1 [Simulated Data [res  [uic = 7:Slc: 2=0.526372  [None =1 1 [uto B
] |Esperimental Data Mo [=/z Cp 7Bl 2= 526272 [Mone 1 'r1 |t

Cloze I Create Map I Copy Map | Delete Map I To Top | To Bottom I Help

iii. Choose “8: Lower Surface” in the Select Mapping Zone dialog.

Select Mapping Zone m

F—

Zone
[  $le, Z-0.526372 |
wEwing 4.1

Bwing. g2

mBwing .3

rBwing.q 4

LowetwingSurface: I[1-73LJ[1-11K[1-33]
UpperwingSurface: I1-73LJ[1-1]K[1-33]
Sle: Z=0.526372

- R

Upper Surface

iv. Click the OK button to apply the changes and close the dialog.

B. Map Num 3:

i. In the Mapping Style dialog, choose “Map Num 3”.
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ii. Click the Zone button.

Mapping Style | x|

Definitions I Lines | Curves | Symbols | EnorBars | Barz | Indices |

Map Map Map ebis s ‘ Zone ' Soit ‘Wwhich | ‘Which | Showin

Mur Narne Shaw W ariable Wariable Kbz Yauis | Legend
1 Simulated Data res  [x/c Cp 7.5l 2=0.926372  [Nane 21 "1 Ao -
2 Eupenimental Data No Eaisy [ B Lower Surface I ore <1 il ALto

Close | Create Map I Copy Map | Delete Map I ToTop | To Bottom I Help

iii. Choose “9: Upper Surface” from the Select Mapping Zone dialog.

Zone
E Sle: Z=0 526372 =

g o1
mEwing. .2
mBwing 93
mEwing.q.4
LowetwingSurtace: I[1-73J[1-

K[1-33]

11
UppefwingSurface: I[1-73LJ[1-11K[1-33]
Sl 2=0.526372
: Lower Suiface

00 1 0 = 00 P =]

iv. Click the OK button to apply the changes and close the dialog.

Step 26 Activate the New Mappings
The new mappings have not appeared in the plot yet because they have not been activated.

A. Choose Maps 2 & 3 in the Mapping Style dialog.

B. Choose “Activate” from the Map Show button.

Mapping Style
Definitians | Lines | Curves | Symbok | EnorBars | Bas | Indices |

tdap Map Map Febis T-Ais
Num Name Shaw “ariable ariable

Srated [ m T 5l 20526372
Deactivate

Show Selected Only
Invert

Zone ‘

Cloze Create Map Copy Map Delete Map

56




C. Go to View>Fit to Full Size.

Comparing Simulation Data with Measured Data

|'-.-'iew Plok Insert Animate Data

Redraw Frame
Redraw Al

CErl+R
Ctrl+D

Zoorm

Mice Fit ko Full Size % Chrl-+1

Make Current Yiew Mice Crrl-Hk

Center

Translate/Magnify. ..

Last

CErl+L

Copy View
Faste Yigw

el

Workspace 3

The plot will look as follows:

Step 27 Reverse the Y-Axes

In aerodynamics, it is customary to display the negative pressure increasing upwards, so we will reverse

the vertical axis.

A. Go to Plot>Axis.

Plat  Insert Animate Data

Assign B, g

Zone Skyle...

B. In the Axis Details dialog, click the Y1 button.

Axis Details
¥ Show v 1-duis

Range | Grid I Ticks

xfl 1

2|vz|x3|va]xa]va]xs]|vs]

Label I Title: I Line I Brea |

i |-1 18243354376

EI Feset Range |

[NE II] 826782883034

[¥ Preserve Length when Changing Flange

™ Reverse Axis Direction

[~ Uselog Sedle
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C. On the Range page of the Axis Details dialog, toggle-on “Reverse Axis Direction”.
%11 x| vz|xa|va| x| v4| 5] 5]

IV Shaw 'r1-Axs
Range | Grid | Ticks | Label | Tite | Line | Area |
tin |-1 18249384376 Reset Range |
(&

Max |D.B2E?B2883094
¥ Preserve Length when Changing Range [~ Use Log Scale

v Reverse Axis Direction

#1 baY Fatio

Dependency
Ji

* |ndependent
" Dependent

I~ Automatically Adjust Axis Ranges to Nice Yalues

Clase Help |

D. Close the Axis Details dialog. The plot will look as follows:

L AL
) S
Lo
| 2
e\
051+ ’
-
o e
o | e
oF ’fl""
0.5—’
TR | I [ T T T [ SR R T A SN N
0 0.2 0.4 0.6 0.8
xlc

Step 28 Adjust the Mapping Style

The current style of the plot makes it difficult to discriminate between the simulated and measured data.

As such, we will change the measured data to a symbol plot.

A. Toggle-on the “Symbols” layer in the Sidebar.
t apping Lapers:
v Lines
v Symbols
Bars
" EmorBars

i apping Style. ..

B. Open the Mapping Style dialog and go to the Lines page

i. Select Maps 2 & 3.
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Comparing Simulation Data with Measured Data

ii. Choose “No” from the Line Show button.

Definitions Lines I Cuves | Spmbols I Error Bars I Barz | Indices |
Map Map Line Line Pttin Line
Murn Narme Color Pt Lhagth Thek
1 Simulated Data 15 lid S 0.10% -
-
'WI Cieate Map I Copy Map | Delete Map I ToTop To Bottom Help y
e

C. On the Symbols page of the Mapping Style dialog:

i. Select Map 1.

ii. Choose “No” from the Symb Show button.

Mapping Style (x|

Definitions I Lines | Curves Symbals I Enor Bars I Bars | Indices I
Map Map Map Symb Outline Fill Fill Spmb Line Sk
M Name Show |:Sh Shape Colar Mode Color Size Thek Spacing

|Simulated Data
Experimental Data  [ves
Experimental Data  [res

I

Close I Create Map I Copy Map Delete Map ToTop To Bottom Help
#

iii. Select Maps 2 & 3.

iv. Click the Outline Color button.

v. Select Red in the Select Color dialog.

Select Color

I [
I ]
O w1 | 2| 3] 4| 5|6 7] 8] Fee |

Cancel I Help |

The Symbols page of the Mapping Style dialog will look as follows:

Mapping Style m

Definitions | Lines | Curves Symbols | Enrar Bars I Bars | Indices |

Map Map Map | Symb Spmb Outline Fill Fill Symb Line Symb
MHum Mame Show | Show Shape Calar Maode Calar Size Thck Spacing
1 Simulated Data Tes JNo S quare Eluiz: Mo Bl 2 60% 010 (Draw Al -

Help

Close I Create Map Copy Map Delete Map To Top Tao Bottom
v
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The plot will look as follows:

Step 29 Add a Line Legend

60

A. Go to Plot>Line Legend.
m Insert  Animate

Axis...

Mapping Skyle...

Yalue Blanking. ..

B. In the Line Legend dialog, toggle-on “Show Line Legend”.

LI Show Line Legend
v Show b apping Mames

Text

Color Bl Black |
Font Helvetica, 3.0% |§|

C. Accept the remaining default settings by closing the dialog.



The final plot will look as follows:

Comparing Simulation Data with Measured Data

05

Cp
e B

sl

[m]

Simulated Data
Experimental Data

Step 30 Export the Frames to a File

A. Go to File>Export.

File Edit Wiew Plob Insert Animate

Mew Lawouk

Open Layaut. .. Cerl+0
Save Layout Chrl+5
Save Layout as,.. Chrl+4
Load Data File(s). ..

‘Write Data File. ..

Prink Preview. ..

Frint. .. Chrl+P
Paper Setup...

Publish... Ctrl+U

1

Preferences

B. In the Export dialog, choose “TIFF” from the Export Format menu.

Export Format |*w/MF 'l v Calor

A
BMP

Fegion IE EFS

Flash

" Force ExtPEG

PHG

PostScript

Fiaster Metafile

Sun Raster

TIFF

W MF k

30

FAwfindovs

3

0k I Cancel

Help
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C. Accept the remaining default settings by clicking OK.

Export x|
Ex=part Format ITIFF 'I ¥ Color

(3=l M| Curient Frame:

¢ Usze Width of Image on Screen

" Enter Width |3EII]

Exported Image Dimensions: 434« 413
[ Anligliasing
Supersample Factor [2:16] |3

[ Convert to 256 Colors

Depth |8 Bit/Fizel ™

. Cancel | Help |

D. In the Select Export File dialog, navigate to the desired directory and specify a filename.

Select Export File E
Save in: I 123 extemal_flaw j = £F -
data

File name: IFrameE Save

Save as type: ITIFF Files [.ti] j Cancel

™ URL | Save RL

Help
A

E. Click Save to export the image.

The image file is now ready to be imported into your presentation software.

3 -8 Conclusion

This concludes the External Flow tutorial. Having completed this tutorial you should now be familiar with
calculating and displaying contour variables such as pressure, as well as comparing measured and
simulated data on a 2D projection plane. Refer to the User’s Manual for details regarding any of the

features discussed in this tutorial.
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Internal Flow Tutorial

4 -1 Introduction

This tutorial demonstrates how to visualize the internal flow during the mixing process of soap or
detergent. We will use several Tecplot 360 features to create our plot: 3D rotation, surface clipping, lighting
effects, and streamtraces.

4 -1.1 Background Information

There are four primary steps for manufacturing soap and detergent: mixing, heat transfer, drying, and
separation. In both liquid and powder detergent manufacturing, dry and liquid ingredients are blended
into a uniform mixture using static mixers called crutchers. Location of the dry and liquid inlets, internal
temperature, and the velocity of the particles leaving the crutcher all play an important role in optimizing
the manufacturing process.

This tutorial will model and examine some of these properties with a crutcher model.

4 -1.2 Tutorial Summary

The tutorial takes an average of 20 minutes to complete. All supporting data files for this tutorial can be
found in $TEC_360_2013R1\ tutorials \internal_flow, where $TEC_360_2013R1 represents the default
installation folder for Tecplot 360. For Windows users, Tecplot 360 installs by default to C:\Program
Files\ Tecplot\ Tec360 2013R1.
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4 - 2 Getting Started

Step 1 Load a Fluent File

Tecplot 360’s Fluent Data Loader allows you to load FLUENT® case .gas and/or data .dat files (as well as
compressed case .cas.gz and/or compressed data .dat.gz files). For this tutorial, we will load one set of case
and data files.

The _“Fluid Structure Interaction Tutorial” demonstrates loading multiple Fluent data
files.

A. To start loading the files, choose “Load Data File(s)” in the File menu.

File Edit ‘Wiew Plot Insert  Animate

Mew Layouk

Cpen Layout. .. Chrl+0
Save Layout Chrl+5
Save Layout as... Chrl+w

Load Data Files)...

Write Data File... k

B. Select “Fluent Data Loader” in the Select Import Format dialog.

Select Import Format | x|
ABAQUS Output D atabase [FEA) ;I

ANSYS COWRITE Input [FEA]
AMNSYS Fesults [FEA)

CGMS Loader

DEM Loader

DixF Loader

ESI/PaM-CRASH DAISY [FEA)
EnSight Loader

Excel Loader

FLUENT/FIDAP Neutral (FEA

General Text Loader

Gridgen Loader

HDF Loader

HDFS Loader

Kiva Loader

LETCADMA Irput [FEA)

LSTC/DNMA Taus State Database [FEA)
MECNASTRAN Bulk Data [FEA]
MSCMNASTRAN Output2 [FEA)
MSC/Patran Meutral [FEA)

PLOT3D Loader

PLY Polygon File Loader

PTC/Mechanica Design Study [FEA)
SDRLCADEAS Universal [FEA)

Tecplot Data Loader

Teut Spreadshest Loader LI

oK. I Cancel Help |
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C. In the Fluent Data Loader dialog, click the Add Files button.

" Load Case and Data Files

" Load Case File Only

" Load Residuals Only

{+ Load Multiple Case and D ata Files

rFile List

& Read Time from Data Files
' #pply Constant Time Interval

¥ | &sssian Strand (s for Zones
I | &sdd Zones to Existing Strands

)

rOlption
@ Load Cells and Boundaries
= Load Cells Only
" Load Boundarigs Only
" Select Zones and Variables to Load
" Create All Zones As Polyhedral Zones
I Includs Particle Data

Averaging————————————

Cancel

D. In the Read Case and Data File dialog:

i. Navigate to: $TEC_360_2013R1\ tutorials\internal_flow\data.

Getting Started

ii. Highlight both files (crutcher.dat and crutcher.cas) and click the Add To List button.

Read Case and Data File

Lodk in: I ) data

File: name: I"crutcher.dat" “crutcher. caz”

———
Files of type: IEasE and Data [* cas™ "dat” caz.gz.” “dat gj Cancel |

Selected File[z]

[Dpen Files Fremove
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iii. Click the Open Files button.

Loak. in: IL’:} data
crukcher cas

B crutcher,dat

File: name: I j ]
Files of type: ICasa and Data [*.cas” "dat" cas.g2” "dat.gj Cancel |

Selected Filefz)

Remove |

&

E. In the Fluent Data Loader dialog, accept the remaining default settings and click OK to close
the dialog.

Fluent Data Loader |_ [Tl x]

" Load Case and Data Files

= Load Case File Orly

" Load Residuals Only

* Load Multiple Case and Data Files

rFile List

lathT ec360 2008\ utorialshinternal_flowhdatatciutcher cas Add Files..

lathT ec360 2008\ utorialshinternal_flowhdatatcutcher dat
Femoyve |

I
Femove Al |
@ Fead Time from Data Files
" Apply Constant Time Interval Tirme [rteral I

¥ Assign Strand |Ds for Zones
™| £dd Zones to Existing Strards

4

rOptian: Averaging———————————
' Load Cells and Boundaries
= Load Cells Orly [~ Average to Modes

" Load Boundaries Orly

" Select Zones and Variables to Load
™ Create Al Zones As Polyhedral Zones
[ Inciude Particle Data

" Cancel Help

1 Lrithmetic
' Laplacian




Adjusting the Plot View

The initial view of the plot will look as follows:

Step 2 Use the Sidebar to Deactivate Plot Layers

By default, the Edge layer is toggled-on when a data file is first loaded into Tecplot 360. In this case, the
number of zones in the data make it difficult to discern the objects in the plot.

Zone Surfaces

Lapers: Toggle-off the Edge layer in the Sidebar.
" Mesh

" Contour
[ Wector
[ Scatter
¥ Shade

B
ects:
I Lighting J

V¥ Translucency

4 - 3 Adjusting the Plot View

Step 3 Slice and Clip to View a Cross Section

We would like to view the mixer’s interior without eliminating any zones, which we can accomplish by
using surface clipping.

To use surface clipping, we will insert a slice, adjust the slice position, and “clip off” the display of all
zones in front of the slice.

While experimenting with the position of the slice, you can rotate the mixer by pressing
the Ctrl key while dragging in the workspace with the right mouse button.
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A. Click the Slice tool in the Sidebar to activate the Slice tool. m Click in the mixer to insert a
slice.

B. Open the Slice Details dialog by clicking the Details button next to Slices in the Sidebar.

C. Choose Y-Planes from the Slice Location menu to orient the slice along the Y plane rather than
the default X plane. Keep this dialog open.

Slice Details
IT 2|3|4|5|B|?|3| V' Show Group 1

Pasition | Contour | Wector | Other | animate |

Slice Lacation IX-PIanes ~| Clip INone j
(T - —

[ c
J-Planes
Il SSho.w Start K -Plancs
tart: %
1 0.05
L]
End:

'] 0.95 5
| Showlrtermediate Slices Mum Slizes: |1

Fiange for all sliders:

Min I-D.4898999822 Max ID.4898999822
Step Size  |0.02 Fieset Slider Range |

[V Show Full Slice while Dragging

|

D. You can adjust the position of the slice by either of two methods:



Adjusting the Plot View

i. Adjust Interactively To adjust the position of the slice interactively, with the
Slice tool still selected, drag the slice. You can also drag the slider in the Slice
Location region of the dialog, below the Show Primary Slice toggle.

ii. Edit Position To adjust the position by editing coordinates, in the Slice Details dialog
(accessible by clicking the Details button next to Slices in the Sidebar, or by choosing
“Slices” from the Plot menu), enter a coordinate value the first coordinate field in the
dialog. A good value for this cut-away is 0.1.

E. To clip off the display in front of the slice, in the Slice Details dialog, select “Above Primary

Slice” from the Clip menu. The primary slice display will automatically turn off, revealing the
inside of the mixer.

IT 2|3|4|5|B|?|3| V' Show Group 1
Pasition | Contour I Wectar I Other I Animate

Slice Location IY-PIanes 'l [l bovve Primary Slice [

[~ Show Frimary Slice

1
| [05 5
[~ Show Start/End Slices
Start:
i 005 5
End:
J— 035 5

| Showlrtermediate Slices Mum Slizes: |1

E. Close the Slice Details dialog. Your plot will look similar to the following:
z

You can still change the position of the clipping slice by choosing the Slices tool and dragging
the slice in your plot.
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Step 4 Adjust View Inside Mixer

Now we can see into the mixer. However, we would like to see complete views of internal structures,
including the blades and the shaft. In this step we will adjust which zones obey the surface clipping.

A. First, the translucency effect is no longer needed, since the surface clipping allows an inside
view of the mixer. Toggle-off the Translucency layer in the Sidebar.

A. Click the Zone Style button in the Sidebar to open the Zone Style dialog. Notice that each
structural piece of the mixer is controlled by a zone.

B. On the Effects page of the Zone Style dialog, select Zones 9 and 10 (using the SHIFT key or by
dragging with your pointer tool). Click the Clip By button, and select “None” from the menu.

C. Select Zones 21 and 22, and select “None” from the Clip By menu. This will prevent the blades
from being clipped by the clipping slice.

Your plot will look similar to the following;:

4 - 4 Using the Zone Style Dialog to Customize Settings

In the previous step of this tutorial, we had a glimpse of how to customize specific zones in the Zone Style
dialog. Now we will begin to fine-tune the individual zone settings. Click the Zone Style button from the
Sidebar to reopen the Zone Style dialog.

Step 5 Accentuate the Blade
A. On the Shade page of the Zone Style dialog, highlight Zones 21 & 22 (using the SHIFT key or
by dragging with your pointer tool).
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Using the Zone Style Dialog to Customize Settings

B. Click the Shade Color button.
onestye . [

Mesh | Contour | Vector | Scatter  Shade | Edge | Points | Sufaces | Wolume | Effects |

Zone Zohe Group | Zone | Shade g Shade Use

Mum Narne Num | Show | Show Color Lighting
17 outiet 1 Wes |Tes ITes -
18 wall-jacket 1 ez  |Tes I'1es
19 interface-wal 1 ez |Tes ITes
20 intertace-wall-shadow/1 s |Tes [
23 inletwall 1 Yes |Yes _ives J
24 shaft-vsall 1 ez |Ves I'Tes d

C. Choose Dark Red in the Select Color dialog.

Select Color IH

I
I e
| [ [
|| LI 1

| I
] ) )

O w1 | 2]2] 4] 5] & 7] 2] ree |

Cancel I Help |

Your plot will look as follows:
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Step 6 Adjust the Lighting Effects

By default, Tecplot 360 sets the shading to be continuous (Gouraud), which provides a cleaner image. For
better performance when working with slower processor speeds, set the shading to Paneled. The paneled

shading option uses a single shading value for each cell.

To adjust the lighting effects:
A. Switch to the Effects page of the Zone Style dialog.

B. Click the Zone Num button and choose “Select All” from the menu.

C. Click the Lighting Effect button, and choose “Paneled” or “Gouraud” from the menu.

Zone Style | x|

Mesh I Contour I Wector I Scatter I Shade I Edge I Faints I Surfaces I WVolume Effects |
Zone Zone Group | Zone | Usealue | Clip By Usze Surface Surface Lighting
Mum Mame Mum | Show | Blanking Tranglucency Tranglucency Effect

Paneled

D. Close the Zone Style dialog.

Especially if you wish to export your plot, you will probably wish to retain the default
Gouraud shading for better image quality.

—

Step 7 Change the Frame Background Color

In order to contrast the bright tones of the image, we would like to change the frame background color.

A. Go to Frame>Edit Active Frame.

B. Toggle-on “Show Background” if it is toggled-off.

Edit Active Frame | %]

Frame Dimenszions [Paper Ruler Units)

Size and Position

Left Side |1.00000 Width [9.00000

Top Side 025000 Height [.00000

¥ Show Border Thickness [%] |0.1

™ Show Header Eafor | 1 Elue |

¥ ShowBackground  Color [ white |

Frame Mame IFrame oo1|

Cloze I Help |
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Using the Zone Style Dialog to Customize Settings

C. Click the Color box and choose Black from the color palette.

L [ ]

| | I

o w1 | 2]2] 4 51| 7| 5] ree ]
[ Cancel | Heb |

D. Click Yes in the confirmation box, and close the Edit Active Frame dialog.

The result will look as follows:

<. By clicking “yes” in the confirmation box when changing the background color of the
| frame to a dark color, you allow objects such as the 3D orientation axis to change from
black to white.
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Step 8 Adjust the Lighting

We can also adjust the lighting, by using the Light Source dialog. Open this dialog by clicking the Details
button next to Lighting in the Sidebar (or you can choose “Light Source” from the Plot menu)

|3D Carteszian "I

Zoke Surfaces
Layers:
[ Mesh
[ Contour
[~ Vector
[ Scatter
¥ Shads
[ Edge

Effects:
[ Lighting @

Specular Highlights are toggled-on by default and can be adjusted in the Light Source dialog.

Light Source x|
Light Scurce Position Intensity [%] |?5 %

Background Light (%] [25
Surface Colar Contrast (%) |1 an %

¥ Include Specular Highlights

Intengity [%] |40 El
Shininess (%) 60 4]

Optimizations

¥ Force Gouraud Effects when Platting Light-5 curce
Shaded Continuous Flooded Contours

¥ Force Paneled Effects when Platting
Light-Source Shaded Cell Flooding

Help |

You can interactively move the light source position by dragging the circle within the
Light Source Position region of the dialog.

E. Close the Light Source dialog.

Step 9 Activate Streamtraces

We would like to visualize the internal flow of the mixer using streamtraces. You can access streamtrace
controls and the Streamtrace Details dialog from the Sidebar (or by choosing “Streamtraces” in the Plot
menu).
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Using the Zone Style Dialog to Customize Settings

A. Toggle-on “Streamtraces” in the Sidebar.

I 30 Cartesian j

Zone Surfaces
Layers:
I Mesh
™ Contour
[ Wector
[~ Scatter
IV Shads

[~ Edos J

Effects:
IV Lighting El

™ Translucency

Zane Style... |

Derived Objects:
™ lsoGurfaces J

Slices

( I SlreamtracesJ e

B. Accept the default vector variables in the Select Variables dialog by clicking OK.

The vector variables are not defined.
Choose the vector vaniables:

L' IY “Welocity = l
W IZ Welocity e I

ok I Cancel | Help |

After the vector variables have been defined, you can change them by going to Plot >
Vector > Variables.
o

Step 10 Position Streamtraces Using the Add Streamtraces Tool

Similarly to slices, streamtraces can be added interactively, using the Add Streamtraces A tool, or by
using the Position page of the Streamtrace Details dialog (accessible by choosing “Streamtraces” in the
Plot menu, or clicking the Details button in the Sidebar).

A. Click the Add Streamtraces *? tool in the Sidebar.

“<<» When the Add Streamtraces tool is selected, the cursor will change from a pointer to a
k crosshair (+).

B. Click or drag within your plot. This will add streamtraces to your plot.

Step 11 Position Streamtraces Using the Streamtrace Details Dialog

[OPTIONAL] To more closely match the internal flow layout included in your installation, place
streamtraces precisely using the Streamtrace Details dialog.

A. Open the Streamtrace Details dialog by clicking the Details button to the right of Streamtraces
in the Sidebar.

B. Specify the following settings:

75



i. Select the “Enter XYZ Positions” radio button.
ii. For the Streamtrace Start Position, set the following variable values:

e X ="-0.103"
oY ="0"
e Z="0.23"
C. Click the Create Stream(s) button.

D. To contour the streamtraces according to the variable “Turbulent Kinetic Energy”, set the
following:

* Switch to the Line page of the Streamtrace Details dialog, and choose “Multi 1”
as the Line Color.

¢ Also on the Line page, set the Line Thickness % to 0.3 for better visibility.

* Open the Contour...Details dialog by clicking the Details button next to the
Contour toggle in the Sidebar, and choose “Turbulent Kinetic Energy” from the
menu. Close this dialog.

E. Close the Streamtrace Details dialog.

You can see that the clipping slice does not clip the added streamtraces. To instruct the
| streamtraces to obey the clipping slice(s), toggle-on “Obey Clipping Settings” on the
Integration page of the Streamtrace Details dialog.

——

Your final plot will look as follows:

Step 12 Copy Plot to Clipboard

Now that your plot is complete, you can copy it to the clipboard and paste it into other software (such as
into a PowerPoint project).

76



Using the Zone Style Dialog to Customize Settings

A. Choose “Copy Plot to Clipboard” from the Edit menu.

Edit Wiews Plob  Insert  Animate D¢
Undo Style Change Chrl+2

Select All...
Guick Edit. ..

Push
Pop

Zut Chrl+3
Copy Chrl+C
Paste ZEr| -4
Clear

B. In the Copy Plot to Clipboard dialog, choose “Active Frame” from the Region menu.
Copy Plot to Clipboard Ei
Fiegion lm
Wokhea
™ Force Extra Sorting for Al 3D Frames
v Colar
| Carvert to 256 Colars

& [Use 'Width of Image on Scresn
) Erter'w/idth | 300

- Advang
For

" Image [BMP)

Exported Image Dimensions: 1275% 1133
I~ | Entialiasing

Superzample Factor [2-1E6] |3
QK I Cancel | Help |

C. Choose the “Image (BMP)” radio button.
Copy Plot to Clipboard | x|
Fiegion IActive Frame 'l

—Advanced Options
Format: ¢ Wector [wMF] & Image [BMP)

I | Force Extra Sorting for A01130) Frames
¥ | Calr
™ Corvert to 255 Colors
& Use ‘width of Image on Screen
© Enterwidth | 200
Exported Image Dimengions: 1275 %1133
™ Antigliazing

Superzample Factor [2-1E6] |3
QK I Cancel | Help |
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D. Click OK. The plot can now be pasted into other software, such as Microsoft® Word®.

My d2-0B-DEFE0
a3

4 -5 Conclusion

This concludes the Internal Flow tutorial. Having completed this tutorial, you should now be familiar with
using the Tecplot 360 features of surface clipping, lighting effects, and streamtraces. Refer to the User’s
Manual for details regarding any of the features discussed in this tutorial.
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Fluid Structure Interaction Tutorial

5-1 Introduction

This tutorial illustrates how to use Tecplot 360 to visualize a Fluid Structure Interaction (FSI). We will
produce an animation that shows the movement of a nonlinear baffle as it is affected by fluid pressure. To
create this plot, we will implement several Tecplot 360 features, including contours, color maps,
streamtraces, and animation.

5-1.1 Background Information

The FSI used in this tutorial illustrates the transient deformation of a nonlinear baffle due to fluid flow
within a duct. The baffle has a height of 0.1 meters and a thickness of 0.005 meters, and the duct is twice
the height of the baffle. The fluid flow enters the duct from the left (inlet) and exits on the right (outlet)
over time'. The baffle was modeled in Abaqus, and the fluid data was calculated using FLUENT.

5-1.2 Tutorial Summary

The tutorial should take approximately 30-40 minutes to complete.

The supporting data files for this tutorial are available for download at: http://download.tecplot.com/360/
tutorials/fsi.zip. The remainder of the tutorial assumes that you have downloaded the zip file and placed
its contents in: $TEC_360_2013R1\ tutorials\fsi, where $TEC_360_2013R1 is your installation directory for
Tecplot 360. For Windows users, this is typically C:\Program Files\ Tecplot\ Tec360 2013R1.

We strongly recommend downloading the files to your computer’s local drive and not to a network drive.
Depending on the speed of your network, accessing the files over the network could dramatically increase
the loading time into Tecplot 360.

5 -2 Getting Started

This portion of the tutorial illustrates how to load an ABAQUS Output Database file and a set of FLUENT
files.

1. The Tecplot 360 FSI tutorial is based on a tutorial created by SIMULIA®. For more information on SIMULIA,
visit www.simulia.com.
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http://www.simulia.com/
http://download.tecplot.com/360/tutorials/fsi.zip
http://download.tecplot.com/360/tutorials/fsi.zip

Step 1 Load an Abaqus Output Database File
The first step is to load an Abaqus file into Tecplot 360.
--_...h\ The Abaqus Output Database loader is available on Windows® platforms only. If you are

on a Windows machine, follow the steps below. Otherwise, proceed to the Section “Non-
Windows Platforms” on page 81 to load a Tecplot 360 .plt file of the same data.

For Windows Users

A. Go to File>Load Data File(s). [Fie Edit wiew Plot Insert Animat

Mew Layouk
Cpen Lavaut... Chrl+O
Save Layout Chrl+5
Save Lavout as... CErl+Hi
B. In the Select Import Format dialog, choose the “ABAQUS Output ST )
Database (FEA)” loader; then click OK. Witite Data Filz, . A

30 Swstems STL [FEA]
ABAGELS fil Data [FEA)
ABALUS Input [FEA,

s

; Output Database [FEA)
AMSTS COWRITE Input [FEA)
AMSYS Results (FEA]

CGMS Loader

DEM Loader

D<F Loader

ESI/PAM-CRASH DAISY [FEA)

EnSight Loader

Excel Loader

FLO'/-3D Loader

FLUENT /FIDAP Meutral [FEA)

Fluent Data Loader

General Text Loader

HDF Loader

HDFS Loader

Kiva Loader

LSTC/DYMNA Input [FEA)

LSTC/DYMA Taus State Database [FEA)
MSC/HASTRAN Bulk D ata [FE&)

MSC/HASTRAMN Output? [FEA] b
MSC/Patian Meutral [FEA)

FLOT3D Loader

FLY Polygon File Loader

PTC/Mecharica Design Study [FEA] =

oK I Cancel | Help |

C. In the Load ABAQUS Output Database (FEA) File dialog;:

i. Click the Browse button to navigate to $TEC_360_2013R1 \ tutorials \fsi.

File |Tecplot\TecSED 20084 utarials\sidatatabaqus. odE @

™ Subdivide Zones Ih_u Component b

™ Select Zones and Vaiisbles

¥ Auto Assign Strand 1Dz for Zones
I™ | &ddZones to Evisting Stiands

‘ Cancel | Help

ii. Choose the file named: abaqus.odb.

iii. Accept the default options and click OK to finish the loading process.
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Getting Started

D. The Select Initial Plot dialog will launch automatically. Make sure “2D Cartesian” is selected
in the Initial Plot Type menu, and click OK.

Select Initial Plot

Initial Flot Type |2D Cartesian 'I

I~ Show First Zone Only

Cancel | Help |

E. The FEA Post-Processing dialog will be launched automatically'.
F. In this dialog:

i. Choose “Von Mises Stress/Strain” in the Derive Variables region.

FEA Post-Processing M= E3
v Deform Plots by Factor 1 ﬁ
nimate Pl
Animate Deformation IDn Soieen vl

Mumber of Steps: |1 1]
MNurnber of Cycles: |1

Animate I

rDerive Yariabl

Wector Magnitude

From:

Stress

Ad to [ats Set I
- |

ii. Select “Stress” in the From: list. This will allow you to derive the Von Mises Stress from
the Stress variable already included in the data file.

rDerive Variabl

Derive:

incipal 5
"Wector M agnitude

( From: )

‘ Addto Data Set '

iii. Click the Add to Data Set button to add the Von Mises Stress to your data.

iv. Click Close to close the dialog.

v. Proceed to Step 2 Load a Set of Transient Fluent Data Files on page 83.

Non-Windows Platforms

For non-Windows users, we have provided a .plt file of the Abaqus data file. This file was created using
the “Write Data File” option in the File menu®.

1. You can access this dialog at any time via the Tools menu.
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A. Go to File>Load Data File(s).

File Edit ‘iew Plob Insert  Animat

Mew Layoukt

Open Lavout, .. Chrl+0
Save Lavouk Chrl43
Save Lavout as.., Chrl

Load Data Filels). .. k
Write Data File...

B. In the Select Import Format dialog, select “Tecplot Data Loader” from the list, and click OK.

ANSYS COWRITE Input [FEA] ;I
ANSYS Results [FEA)

CGMS Loader

DEM Loader

[AF Loader

ESI/PaM-CRASH DAISY [FEA)
EnSight Loader

Excel Loader

FLOW-3D Loader

FLUENT/FIDAP Neutral [FE&]
Flugnt D ata Loader

General Text Loader

HDF Loader

HDF5 Loader

Kiva Loader

LSTC/DYMNA Input (FE&)
LSTC/DYMaA Taunus State Database [FEA)
MECMASTRAN Bulk Data [FEA)
MECMNASTRAN Output2 (FE&)

M5 C/Patran Meutral [FEA)

PLOT 3D Loader

PLY Polygan File Laader
PTC/Mechanica Design Study [FEA)

SDRCADEAS Liniversal [FEA)
Text Spreadsheet Loader —

ak I Cancel | Help |

C. Choose “Add to current data set” in the Load Data File Warning dialog.

The curent frame has a data set.

{~ Replace data set and reset plat style
" Replace data set and retain plot style

' Add to current data set

u]:8 I Cancel | Help |

D. In the Tecplot Data Loader dialog, navigate to $TEC_360_2013R1 \ tutorials\ fsi\ data and choose
the file named abaqus_data.plt. Click Open.

E. In the Select Initial Plot dialog, be sure that “2D Cartesian” is selected and click OK.

Inkial Plot Type |ERYSETEE

[ Show First Zone Only
[~ Use These Settings for &l Data Sets

" Cancel Help

2. The Von Mises Stress that was calculated in Step 1: For Windows Users, was calculated for this data prior to
writing out the data file.



Getting Started

The initial plot will look as follows:

01F
0.08|
0061
0.04

002

T TR TR T TR T I
0 0.02 0.04 0.06 0.08 0.1
X

Step 2 Load a Set of Transient Fluent Data Files

Now that we have the Abaqus file loaded (which we will refer to as the “baffle”), we will append our
dataset with a set of transient FLUENT data files.

A. Go to File>Load Data File(s).

File Edit Wiew Plat Insert Animat

Mew Layaut

Open Layout, ., Chrl+0
Save Layout Chrl+5
Save Layout as... ChrlH

Load Data Fil K
‘Write Data File. ..

B. In the Select Import Format dialog, select “Fluent Data Loader” from the list and click OK to
launch the Fluent Data Loader dialog.

Select Import Format m

AMSTS COWRITE Input [FEA) ;I
AMNSTS Results (FEA]

CGMS Loader

DEM Loader

DxF Loader

ESI/PAM-CRASH DAISY [FEA)
EnSight Loader

Excel Loader

FLOW-3D Loader

FLUENT /FIDAP Neutral (FEA

General Test Loader

HDF Loader

HDFS Loader

Kiva Loader

LSTC/DYMNA Input [FEA)
LSTC/DvMA Taumus State Database [FEA)
MSC/MASTRAM Bulk Data [FEA)
MSC/HASTRAMN Output2 [FEA]
MSC/Patran Meutral [FEA]

PLOT3D Loader

PLY Polygon File Loader
PTC/Mechanica Design Studw [FEA)
SDRC/ADEAS Universal FEA]
Tecplot Data Loader

Test Spreadsheet Loader

u]:8 I Cancel Help

K1l
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C. In the Import Data File Warning dialog, choose the “Add to current data set” radio button.

Then click OK.

The current frame has a data sat.

I Replace data set

% Add to current data set
Ok I Cancel | Help |

D. In the Fluent Data Loader dialog:

i. Click the Add Files button.
Fluent Data Loader ==l E

" Load Cage and Data Files

= Load Case File Only

(™ Load Residuals Only

+ Load Multiple Case and Data Filss

File Li

O
Femove

E. In the Read Case and Data File dialog:

—

i. Navigate to $TEC_360_2013R1\ tutorials \fsi\data\f.

ii. Select all available files (by using the SHIFT key or pressing CTRL-A). The FLUENT data
consists of 150 time steps with one case (.cas) file and one data (.dat) file for each time step.

iii. Click the Add To List/Add button (Windows/UNIX).

On certain machines, the animation process may dramatically slow if all the data files
are loaded. To avoid a lengthy animation series, we recommend loading a subset of the
time steps using the Remove button.

Be sure that you remove both the .cas file and the .dat file for any time step that you
choose to omit.



Getting Started

iv. Click the Open Files/OK button (Windows/UNIX).

Read Case and Data File

Lookin:l_}f j Q F = E-

leD‘cas leB.cas mDZG.cas l
[#]mo10,dat [#]mo1g.dat |#]mozs.dat [#]r
m012‘cas m020.cas mDZB.cas
[#]mo12,dat [#]moz0.dat [#]moze.dat ®
(= mo14.cas = mozz.cas = moz0.cas =
[#]m014.dat [#]m0zz.dat [#]m0z0.dat B
m016‘cas @mDZ‘I.cas @mDSZ.cas @l

[#]mot6,dat [#]moz4.dat |#]mozz.dat [=]r

File name: I j
Files of type: |Case and Data [".cas,".‘dat,".cas.gz;"."dat.gj Cancel |

Selected File(s]

Open Files | Remave

F. In the Fluent Data Loader dialog:
i. Select the “Load Cells Only” radio button.

ii. Click OK in the Fluent Data Loader dialog to finish the loading process. Depending on
the number of time steps you chose to load, it may take a few minutes to load all the data.

Huent Data Loader !EB

" Load Case and Data Files

= Load Case File Only

" Load Residuals Only

* Load Multiple Case and D ata Files

rFile List

4T ecplothTec36 2008\ utonialsfeitdatafmi0Z cas ﬂ Add Files..

5T ecplotsTec360 2008\tutonials fsitdatatfmi02 dat
=T ecplothTec360 2008\utonialsfsitdatahfmi0d. cas

AT ecplot T ec360 2008\ tutonialz\fzi\datahfm004. dat Femaove |
T ecplothT ec360 2008\ utoalsyfehdatahfmil0E cas
AT bt T CTY AN byt o £t b2 By eI ol
[l [» |J
Remave Al |
' Read Time from D ata Files
" Apply Constant Time Interval Time | rkeral I
¥ Assign Strand D's for Zones
™ Add Zones to Existing Strands

0 ptian: Averagihg——————————
" Load Cells and Boundaries
@+ Load Cells Only [~ &wverage to Nodes

= Load Boundaries Orily

"~ Select Zones and Variables to Load
I~ Create &l Zones As Polyhedral Zones
™ Include Particle Data

‘. Cancel Help

=1 Arithmetic
| Laplacian

Step 3 Modify the Plot View

Now we will modify the plot view to better see the “water” zone by turning on “Mesh” and changing the
zone color.
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A. Toggle-on “Mesh” in the Sidebar, and then click the Zone Style button to launch the Zone Style
dialog. (The Zone Style dialog can also be launched at any time by double-clicking directly on
the plot.)

|2D Cartezian j

Zone Sufaces

(7 Mesh 2
Contaur J

[~ “ector
[~ Scatter
¥ Shade
v Edge

Zone Style.. [

B. To better differentiate the zones, choose the baffle (Step 1 Incr 1) and choose “No” from the
Mesh Show button.

Zone Style | x|

Mesh I Contour | Wector | Scatter | Shade | Edge | Points | Surfaces | Effects |

Mesh
Shaw

Mesh
Type

Mesh
Color

Zone
Shaw

Zohe
MName

Zone
Num

Group
M

Pt
Lngth

Line
Thek

Line
Pt

|

C. Next we will change the “water” zone color by doing the following.
i. Click on the “water” zone to select it in the Zone Style dialog.

ii. Click the Mesh Color button on the Mesh page of the Zone Style Dialog.

An asterisk (*) next to a “Zone Num” or “Zone Name” indicates that the zone is a
transient zone. The zone number is linked to the active time step. In this case, Zone
Name describes the object. Press the Play button in the Sidebar and watch the zone
numbers change with the time step. Refer to Section 7 - 1 “Field Plot Maodification - Zone
Style Dialog” in the User’s Manual for more information about transient zones.

iii. Select Blue from the Select Color dialog.

Select Color

I ) () )
I ) e e

O bt | 2] 3|4 8] 5[ 7] | res|

Cancel I Help |




Adjusting the View

D. Click Close.

E. The plot will look as follows:

0.1 F ¥

o
(=)
w
1 1

o
R
| L L |

0.02

5 -3 Adjusting the View

Notice that the FLUENT data surrounds the baffle, but that only one side is visible. Even though the baffle
deforms to the right, we would like to see all the surrounding fluid flow. To accomplish this, we will adjust
the view.

Step 4 Change the View Setting

Choose View>Fit to Full Size to fit the plot to the frame.

Yiew FPlot Insert Animate Data
Redraw Frame Chrl4+R
Redraw Al Chrl+D

Zoom

Mice: Fit to Full Siz!\! Chrl+

Data Fit

Make Current Wiew Nice  Chrl+k
Center

Translate/Magnify. ..

Last Chrl+L

Tecplot 360 provides several methods of adjusting your current view. Experiment with the options under
the View menu to see how you can change the plot view.
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The plot will look as follows:

03

Step 5 Modify the Axis

We have modified the view of the plot to fit the screen, but to make the baffle more visible, we will zoom
in on the X-axis.

A. Double-click on the X-axis to launch the Axis Details dialog'.

B. In the Axis Details dialog, click the X button to adjust the range for the X-axis.
Agzis Details
V' Shaw - dxis ‘a Y

Range | Grid I Ticks I Label Title | Line I Area I

Show Title On Color W Black |

V' Az Line
Fant Helvetica, 3.6%
™ Grid Border Battom o | E
[~ Grid Border Top Offzet fram Line (%] |4
Position along Line (%] ISU

C. On the Range page of the Axis Details dialog:
i. Enter “-0.15” for the Min.

ii. Enter “0.15” for the Max.

[V Show ¥duis |7L|

Range | Grid | Ticks | Label | Tite | Line | Area |

Min IVD.TE ED Reset Aangs
i

Max [015

¥ Preserve Length when Changing Range ™| Use Log Scale

™ Reverse fuis Direction

iii. Click Close.

1. The Axis Details dialog can also be accessed via the Plot menu.
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Working with Contour Groups

The modified plot will look as follows:
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5-4 Working with Contour Groups

Now that the data is loaded, we would like to examine the effect of the pressure in the fluid body
(FLUENT data) on the stress component of the baffle (Abaqus/Tecplot 360 data). To achieve this, we will
create a contour plot and animate it. Displaying contours will give us a visual representation of the stress
and pressure variables and how they interact with each other.

Step 6 Display Contours
We will now activate the contour layer.

A. Toggle-off “Mesh” and “Edge” in the Sidebar. Turning off the Mesh and Edge layers will
improve visibility of the Contour layer.

20 Cartesian = I

Zone Surfaces

Laiers:
ontaur J

[~ Wectar
[ Scatter
[~ Shade

Zane Style.. |

B. Toggle-on “Contour”
IZD Cartesian 'I

Zone Sufaces
Layers:
[ Mesh

oo D -

Wector
™ Scatter
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Your plot will look as follows:

Step 7 Set the Contour Variable for Contour Group 1

Because we would like to create a contour plot of two separate variables simultaneously, we need to work
with contour groups. A contour group is used to link a set of contour parameters (for example, the contour
variable and the contour levels) to one another. Contour groups allow us to apply different levels, values,
and colors to specific groups of data. We can also link a color map to a contour group and customize the

color map attributes to make them easy to recognize.

The first contour group we will create will be used to illustrate the pressure in the fluid body.
Open the Contour Details dialog by clicking the Details button to the right of “Contour” in the Sidebar.

In the Contour Details dialog, click the 1 button to set the first contour group. Choose “Pressure” from the

menu.

Contour & Multi-Coloring Details

[v 2] 3|4]5]8]7]8][Nodeusei - >

ZA Shress

% Displacement
&I ¥ Displacement
Dizplacemant
Node L zerdD
Element UserlD
Material ID
Part 1D
Property [0
Von Mises Stress

¥ Welocity

Step 8 Modify the Contour Levels for Contour Group 1
A. Expand the Contour Details dialog by clicking the >> button. This will fully open the Contour
Details dialog, so we can work with the other options in the dialog.

Contour & Multi-Coloring Details

[T 2|2]|4]5]6] 7] E=NE

Cloge | Help |

-
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Working with Contour Groups

B. To modify contour levels, switch to the Levels page of the dialog.

Contour 8 Multi-Coloring Details

[ 2| 3|4]5]8]7]8][Fesue - [
Enlnnng | Bands I Lines I Labels I Legend I

On the Levels page of the Contour Details dialog, a list of the current contour levels is
displayed in the Levels region. In addition, the minimum and maximum values of the Contour
Variable are displayed on the right-hand side of the page. We will use those values to add two
more contour levels.

Contour 8 Multi-Coloring Details

[7 2|z2|s]s5]|6]7]8][Fesme =1 [x]

Levels | Caoloring I Bands | Lines | Labelz | Legend I

HesalLeveIs...l Mew Levels... | Add Levels... |

Levels Level To Add

1 : -7000 ;I I
- 5000 <¢ bdld Level
: -4000
:1 000 Contour ¥ariable

0 Min: 777067
10°: 2000 Max: 917312

[

Remove Selected Levels |

There are several methods for adding and deleting contour levels. In this tutorial, we will
demonstrate using the << Add Level button. Alternatively, you may use the Reset Levels, New
Levels, or Add Levels buttons located at the top of the page.

C. In the “Level To Add” field:

i. Enter: “-7775”, and click the << Add Level button.

Contour 8 Multi-Coloring Details

[77 23456 7]e][Fesswe |«

Levels | Colaring I Bands I Lines I Labels I Legend I

Reset Levels. .. I Mew Levels. . | Add Levels... |

Levels Level To Add
1 7000 |-7775
2@ -5000
3 &000 << Add Level |
4 :-4000
5 ;3000

ii. Enter: “9200”, and click the << Add Level button.
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The new levels will be listed in the Levels region:

Contour & Multi-Coloring Details

[1 2]a|]5]6]7]8][Fesw - «|

Levels I Coloing | Bands | Lines | Labels | Legend |

Reset Levels.. | Mew Levels... | Add Levels... |
f Levels \ Level To Add
17778 ;. |
6000 << Add Level
: -h000

:2000 Contour Yariable
;g Min: 777067

10°: 1000 Max: 517312

A

Remove Selected Levels |

Cloze Help |

Step 9 Modify the Color Map for Contour Group 1

Because we are using two contour variables simultaneously, we would like to alter the coloring of each
map to ensure the different contour groups are easily distinguishable. For this tutorial, we will use a
GrayScale color map for Contour Group 1 and a Rainbow color map for Contour Group 2.

We will start with the pressure variable.

A. With the 1 button selected on the Contour Details dialog, switch to the Coloring page.

Contour & Multi-Coloring Details m

(1)2]3]4[5]6]7]8][Pesue =]«
Lewvels m Bands I Linez I Labels I Legend I

B. Click the Details button next to “Use Color Map Group” to open the Color Map dialog'.

Contour 8 Multi-Coloring Details

[1 23] 4]|5]6]7]8][Fresue -]«

Levels Colaring | Bands | Lines | Labels I Legend I

Use Calar b ap Group |1 [5m R ainbow) ’

Color Distibution Method
* Banded
" Continuaus

C. Tecplot 360 allows you to work with up to eight different color maps. By default, the maps are
linked together (so that changing one color map changes the other color maps).

In the Color Map dialog:

1. The Color Map dialog can also be launched via the Options menu.
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Working with Contour Groups

i. Toggle-off “Link All Color Maps Together” to allow you to modify the color

maps separately.

Color Map E

Base Colar Map ISmaII Rainbaw ‘l

I A

Drag mouze to adjust Color Map. CrkDrag to adjust control points

RGE Yalues for Contral Point I'I El

ry l

Left BEE

Fed 0 J—
Green i) Ji

Right RGE
0 f——
o f—

Blie 285 | = [

I™ | Bight BEE same as [eft

Humber of Control Paints |5

Copy Standard
Calor Map

Redistibute
Cortrol Points

Reset |

Cloze

Help

Unlinking color maps also results in separate color maps being assigned to each of the contour
groups. Color Map 1 is assigned to Contour Group 1, Color Map 2 is assigned to Contour

Group 2, and so on.

ii. Choose “GrayScale” from the Base Colo

Color Map
I Link &ll Color Maps Together

Calor Map Group

Base Color Map | Small Rainbowe 'l

- Small Rainbow
F Y

Large Rainbow
Drag maouge ko ad|

hodern

uild
Twio Calar

Uszer Defined
RGE Yalues for Cont| Raw User Defined

Left BGE

Fed 0 J—
[Green ] J—

r Map menu.
%]

[T 2]s|+]s]|e]7]|s]

F'y I

to adjust contral points

Right RGE
o ——
o b——

Blus 255 | =

I~ Ri

urnber af Cantral Fainks |5

Copy Standard
Colar Map

Redistribute
Contral Paints

5 T

ght RGE zame 2z Left

Reset |

Close

Help |

D. Click Close.
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E. On the Coloring page of the Contour Details dialog, make sure that “Banded” is selected for
the “Color Distribution Method”. This will allow you to easily identify the different contour
levels on the plot.

Contour 8 Multi-Coloring Details

[1 2] 3| 4]5]|6]7]8][Fesue -] «]

Lewvels Caloring | Bands I Lines I Labels I Legend I

Usze Color Map Group |1 [Gray Scale) '”]

Color Distribution Method

Continuous

Contaurntalues at Calon kap Endpoints:

i |-?7m B6E
Fa IS‘I?S.‘HE Fieset |

™ Wse Approzimate Continuous Flaoding

The plot will look as follows:

Step 10 Set the Contour Variable for Contour Group 2

We will now set up the second contour group (Contour Group 2) to illustrate the Von Mises Stress on the
baffle.

A. In the Contour Details dialog, click the 2 button to switch to Contour Group 2.

Contour & Multi-Coloring Details

1‘2.3'4'5'B|T|8||ElementUserID 'l <<|

Levels Coloring I Bands I Lines I Labels I Legend I
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B. Choose “Von Mises Stress” from the menu.

Contour 8 Multi-Coloring Details

1J2 3|45 |6 7]8][EementUsen =«

. ZH Stress “
Levels ~ Coloring | Bands I Lin Displacement
¥ Displacement
Z Displacement
Use Color Map Grou |2 Lg Rainby Wode LsedD
g P |2ls Element UserlD
Material ID
Part 1D

Color Distribution bethod
' Banded
" Continuaus

Fressuie k
Contour Yaluss at Calar b ap E|» Yelocity
» Velocity t-1

Fef it IT ¥ Welocity

¥ Welocity t-1
L Er |323 bodyforce 0-1
bodyforce 0-2

Temperature
Enthalpy

nnnnnnn b1

™| Use Approimate Contiruo

Working with Contour Groups

Step 11 Modify the Color Map for Contour Group 2
A. With the 2 button selected, switch to the Coloring page of Contour Details dialog.

B. On the Coloring page of the dialog, Color Map “Large Rainbow” (Lg Rainbow) will

automatically be set to the second color map.

Contour 8 Multi-Coloring Details

1|23455?B

Levels Colaring | Bands I Lines I Labels I Legend |

Use Color Map Group |2 [Lg Rainbaw] = I J)

Color Digtribution Method
+ Banded
" Continuous

C. In the Contour Details dialog, choose the “Continuous” radio button. This will create a

continuous color map between each contour level.

Contour 8 Multi-Coloring Details

1I2 3|4|5|6|T|8||V0nMisesStress 'I <<|

Levels Colaring | Bands | Lines I Labels | Legend I

Usze Color Map Group |2[Lg R ainbows) 'IJ

Color Distribution Method
" Banded

Contour Yalues at Color Map Endpoints:
Mir: ID
b am IU Reset |

™ Use Approximate Continuous Flooding

D. In the “Contour Values at Color Map Endpoints” region:

i. Enter “-250000” for Min.
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ii. Enter “250000” for Max.

Contour & Multi-Coloring Details

1I2 3|4 (5|6 7|8 |]|YonMisesStress 'l <<|

Levels  Caloing | Bands | Lines | Label | Legend |

Use Color Map Group |2 [LgRairbow] = J

Calor Distribution Method
" Banded

' Confinuous

Contour Values at Color Map Endpoints:

Min: |-250000
tax: |250000

Use Approximate Continuous Flooding

Calar Cutaff

[~ Cutoff Color Below |-4841.E?
I Cutoff Color Abave [0

Calor Map Adjustments

[~ Reverse  Cycles |1

Clase Help
[

“«w.. You may see Min and Max values at zero. This will occur if the Von Mises Stress is not
defined at the current time step. The Contour Values will automatically adjust with the
time step.

E. Click Close.

Step 12 Change the Contour Group Assigned to a Zone

By default, all zones are using Contour Group 1. This means we do not currently see Contour Group 2 on
our plot. We will use the Zone Style dialog to assign Contour Group 2 to the baffle (Abaqus zone).

A. Launch the Zone Style dialog by clicking the Zone Style button in the Sidebar or by double-
clicking on your plot.

I 2D Cartesian hd l

Zone Surfaces
Layers:
[ tesh

Iv Contour
[~ Vector
[ Seatter
[ Shade
[ Edge
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Working with Contour Groups

B. Switch to the Contour page of the dialog.

Zone Style [ x|
Mesh @l Wector | Scatter | Shade | Edge | Points | Surfaces | Effects |
Zane Zone Group | Zone | Cont Cantour Flood Lines Line Line Pttin Line Usze
Mum MName Mum | Shaw | Shaw Tupe By By Calar Pltrn Lngth Thek Lighting
1* Step 1 Inci1* 1 [Ves [Yes |Flood C1: PressiC1: PressiFed S olid 200%  f010%  [Yes -

=

VA

On the Contour page, you can see a list of all of the active zones for this time step. The first

zone, Step 1 Incr 1, is the baffle (Abaqus data). The remaining zone is the fluid body (FLUENT

data).
i. Choose the baffle (Step 1 Incr 1).

ii. Select “C2: Von Mises Stress” from the Flood By button.

Mesh  Contour I Wector | Scatter | Shade | Edge | Points | Surfaces | Effects |

Cont
Sha

Flood
By

C1: Pressure

Pty
Lngth

Use
Lighting

Line
Thck.

Line:
Pttrm

Line
Color

Lines
By

Carntour
Tupe

Zone Zone

MNum

Zone Group:
Narne Num

C3: Material ID
C4i Part ID
5! Property ID
C6: Pressure

C7: body-force 0-1

C&: body-force 0-2
Close | _— Help

RGE A

C. Click Close. The plot will look as follows:
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5 -5 Customizing Contour Legends

Contour legends are used as a key to define the numerical value of the variable tied to each color in the
plot. The attributes of the legend of each contour group can be specified within the Contour Details
dialog.

Step 13 Add Contour Legends

Now that we have defined our contour groups, we will add contour legends to the plot. One legend will
be for the pressure variable and the other will be for Von Mises Stress.

A. Launch the Contour Details dialog by clicking the Details button next to “Contour” in the
Sidebar.

B. Click the 1 button in the Contour Details dialog to begin making changes for the first contour
group.

Contour & Multi-Coloring Details

®2|3|4|5|s|7|a|

Levels Coloring I Bands I Lines | Labels I Legend I

C. Switch to the Legend page of the dialog.

Contour & Multi-Coloring Details

[T 2| 2]|4]5]6]7]8][Feswe -]«
Levels I Caoloring I Bands I Lines I Labels

D. On the Legend page, toggle-on “Show Contour Legend”.

Contour & Multi-Coloring Details

[7 2| 2|4]5]6]7]8][Frsue -] «|

Levels I CU\UringI Bands | Linesl Labels Legend |

‘ ¥ Show Contour Legend ’

¥ Show Header

¥ Separate Colar Bands Alignment | Yertical 'I
H[%] |95 Y [%) IBU Anchar... |
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Customizing Contour Legends

A contour legend will appear on the plot:

Pressure

E. Choose the 2 contour group to add a legend for the second contour group, Von Mises Stress.
On the Legend page, toggle-on “Show Contour Legend”.

Contour 8 Multi-Coloring Details

IVDn Mizes Stiess 'I [

Levels I Colaring I Bandsl Lines I Labels Legend |

‘ ¥ Show Contour Legend ’

¥ Show Header

¥ Separate Color Bands Alignment I\"’ertical 'I
H[xz) |95 ¥ (%] IBD Anchar... |
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The plot will look as follows:

Step 14 Modify the Contour Legends

As you can see, the contour legends overlap one another. We will modify their size, placement, and
appearance so that they are easier to read. As you work your way through the following steps, note how

the legends change.
A. Choose 1 in the Contour Details dialog, and set the following:

i. Toggle-off “Separate Color Bands” to remove the level lines from the legend.

Contour & Multi-Coloring Details

02|3|4|5|5|T|8||P|essure =] «f

Levels I Caoloring I Bandsl Linesl Labels Legend |

¥ Show Contour Legend

¥ Show Headsr

I” Separate Color Bands ’ Alignment | Wertical VI
(%) [35 ¥ () [a0 Anchor |

ii. Change the Alignment to “Horizontal”.

¥ Show Header
™ Separate Color Bands

HI%) ISE Y (%) IBI] Anchar... |

PN W H orizontal

iii. Change the Y% to “90”. This places the top left-hand corner of the contour legend up
90% of the frame’s height (in relation to the bottom left-hand corner of the frame).

¥ Show Headsr

™ Separate Color Bands Alignment IHorizontaI -
R |95 Y [%) |30 Anchar... |
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Customizing Contour Legends

iv. Using the arrows in the Font region, change both the Header Font and the Number Font
to “1.5%”".

Header Font Helvetica, 1.5% |% TextColor Hl  Black |

Murnber Font Helvetica, 1.5% |%} Humber Format. |

v. Toggle-on “Resize Automatically” to fit the legend to the plot.

v Fesize Automatically ™ Include Cutcff Levels
Lewvel Skip |1 Line Spacing |1.2

The plot will look as follows:

Pressue: -7774 -5000 -2000 1000 1000 7000

Von Mises Stress
500000
450000

B. Repeat Step i and Step ii in Step A from above for 2 (that is, toggle-off “Separate Colors Band”
and set the Alignment to “Horizontal”).

Contour & Multi-Coloring Details

ll:!3|4|5|B|?|B||VonMisesStress 'l £

Levels | Coloring I Bands I Lines I Labels Legend |

¥ Show Contour Legend

v

' [~ Separate Color Bands Alignment IHonzontaI j

% [%) [35 ¥ [%) |80 Anchor... |

C. We will leave Y% at its default of “80” so that the legend for Contour Group 2 will sit below
Contour Group 1.

¥ Show Headsr

[ Separate Color Bands Alignment IHDrizontaI Vl
(%) |95 v [%) |40 Anchor... |

D. Toggle-off “Resize Automatically” and enter “3” into Level Skip to display only every third
contour level in the legend, compressing it.

I Resize Automatically [ Include Cutoff Levels

Lewvel Skip |3 Line Spacing |1.2
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E. Using the arrows in the Font region, change both the Header Font and the Number Font to
“1.5%".

Header Font Helvetica, 1.5% |E| TestColor Bl Black

Mumber Font Helvatica, 1.5% | % Mumber Format... |

F. Click Close. The plot will look as follows:

"
Prassus: 7775 5000 -2000 1000 4000 7000

von mises Stmes 60000 200000350000 600000

5 -6 Using Streamtraces

Streamtraces allow you to better visualize how the fluid pressure and the baffle affect one another. There
are two main types of streamtraces: surface line streamtraces and volume streamtraces. Volume
streamtraces are created in 3D volume zones, while surface line streamtraces are used on 3D or 2D
surfaces (such as we have for our plot). For more information about streamtraces, see Chapter 15:
“Streamtraces” in the User’s Manual.

Step 15 Display Streamtraces
We will now add streamtraces to our plot.

A. Toggle-on “Streamtraces” in the Sidebar. This will allow you to include streamtraces in your

plot.
Zone Style... |

Derived Objects:
EES
Time 8023005 .|

J—

Ml -|k[+|M

You can turn off “Streamtraces” to hide streamtraces from your plot. Turn on the
Streamtraces control in the sidebar to add your previously created streamtraces back
S 4 into your plot.
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Using Streamtraces

B. The Select Variables dialog will be launched automatically. The Select Variables dialog allows
you to specify the vector variables for your streamtraces. Accept the defaults by clicking OK.

C. Click the Details button next to “Streamtraces” in the Sidebar.

Select Variables E

The vector vanables are not defined.
Choose the vector vaniables:

LA IYVeIocity e
Cancel | Help |

Zohe Style. |

Derived Objects:
v Streamtrac@l
Time 80232005 .|

Ji

D. On the Position page of the Streamtrace Details dialog, change Streamtrace per Rake to “5”.
This will allow you to draw individual streamtraces on the plot by creating a rake.

E. Click Close.

F. Click the Add Streamtrace button to the right of “Streamtraces” in the

Sidebar.

Streamtrace Details

¥ Show Streamtraces

Position | Line I Rod/Ribbon I Timing I Term Line I Integration I

Create Streamtraces with Farmat: ISulface Line j Direction IBoth j

£~ Enter lJK. Positions Zohe lm
(% Enter X2 Postions ™ Create Fiake
Sheamtrace Start Position Rake End Position

%o & <[ &

v ID EI E |1 EI Create

z IU lil Z I] EI Strean(s)

Nurmber of Streamtraces: 0

[relete [Last | Delete &)

Close:

Help |

1. Double-clicking this tool will also bring up the Streamtrace Details dialog.

Derived Objects:
¥ Steambraces -

Time 8.023e-005 -..|

J—
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G. On the plot, draw a rake of streamtraces parallel with the X-axis by dragging the mouse
vertically down the plot.

| E—

[T, s

Your plot will look similar to the following;:

PRg£ar: TT7S -S000 2000 1000 000 7m0

H. You may animate the plot by clicking the Play ﬂ button in the Sidebar.

<w.» The first pass through the animation will take a few minutes because the streamtraces
are calculated for each time step. Subsequent passes will be faster because the
— 4+ information has already been calculated.

Step 16 Modify Streamtraces
We will now modify the appearance of the streamtraces using the Streamtrace Details dialog.

A. Open the Streamtrace Details dialog by clicking the Details button to the right of

“Streamtraces” in the Sidebar.
Zone Style. . |

Drerived Objects:
v Slreamtrac@l
Time 80232005 .|

Ji
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Using Streamtraces

B. Go to the Line page in the Streamtrace Details dialog.

¥ Show Streamtraces

Position Fiodf’Fiibbon | Tiring | Term Line I Integration |

IV Show Paths

C. Toggle-off “Show Arrowheads on Lines”. The arrows will disappear, leaving only lines on
your plot.
I Show Streamtiaces
Positon  Line | Fod/fibbon | Timing | TemLine | Integration |
IV Shaw Paths

Line Color Black |

Line Thickness [%] |01 -

‘ [~ Show Arrawheads on Lines ’

D. Click the button next to Line Color.

Streamtrace Details

¥ Show Streamtraces

Puosition Line | Fod/Ribbon I Timing I Tem Line | Integration I

¥ Show Paths

Line Color | Black |

Line Thickness (%] |01 -

™ Shaw Anowheads on Lines

E. In the Select Color dialog, choose Blue.

B w1 | 2| 3] 4| 5|6 7] 8| res |

Cancel I Help |

F. In the Streamtrace Details dialog, change the Line Thickness (%) to “0.4”.
W Show Steamiraces
Posiion ~ Line | Rod/Ribbon | Timing | TemLine | Integration |
[V Shaw Paths
Line Color I Blue

Line Thickness [%] |0.4 -

[ Show Arrowheads on Lines

G. Click Close.
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The plot will look as follows (when reset):

Pressure: 7775 -5000 -2000 10004000 7000

von Micns Stmes  60M00_ 200000 36000600000

5 -7 Animating Your Plot, Displaying Result in PowerPoint

Now that we have set up our plot, we are ready to animate it. Tecplot 360 offers several forms of
animation, including: time steps, zones, and streamtraces. In this example, we will animate the data over
time. The animation will illustrate the deformation of the baffle due to the changes in the surrounding
fluid pressure.

“«w., The full animation could take up to five minutes, depending on your machine and RAM.
To pause the animation, click the Pause button. (The Play button becomes the Pause
~J» button once the animation has started.)

Step 17 Animate on the Screen
You can animate the plot to run through all the time steps or one at a time by:

* Clicking the Play ﬂ button in the Time Region of the Sidebar to animate through all the time
steps.
¢ Clicking the + or - buttons to move through the time steps individually.

Step 18 Export Your Animation to a File
You can export an animation to a file for use in Microsoft PowerPoint® presentations or websites.

A. Launch the Time Details dialog by selecting the Details button to the right of Time in the
Sidebar.
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Animating Your Plot, Displaying Result in PowerPoint

B. On the Animate page of the Time Details dialog, choose “To File” from the Destination menu.

Settings Lnimate |
Start Time lm Min:  4e-005
End Time 0.012000019 Maw 0.01200002

Time Step Skip |1 Murber of Time Steps: 447

Destination On Screen

'
Operation Ta File

Current Time  8.02342183306=-005

iml
l

4| =P |+|M
™ Limit &nimation Speed

I ax Speed (Frizec] |1 2

[+ Drop dialog during animation

Clagze I Help |

C. Choose AVI from the File Format menu, and click the Generate Animation File button.
Setlings Animate |
Start Time lm Min:  Se-005
End Time IW Max 0.01200002
Time Step Skip |1— Mumber of Time Steps: 257
Destination  |Tofls 7]
File Format _ =

Gienerate Animation File '

Clase I Help

D. The Export dialog will launch automatically:

i. Toggle-on “Antialiasing”.

< Choosing “Antialiasing” will improve the appearance of text in the final output. It is also
] important to note that when using the “Use width of image on screen” option, the size of
the frame window at the time of export will prescribe the video dimensions.
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ii. Set “Supersample Factor” to “3”.

Export m
Ex=paort Farmat IAVI ~| ¥/ Caflor

Region ICunent Frame =

(% Usze Width of Image on Scieen

" Enter Wwidth IBDD

Exported Image Dimensions: 819 » 728

( ¥ Antigliasing

Superzample Factor [2-16] |3
Image Type ITrue Calor 'I
Animation 5 peed [frames/sec|: |1 1]

" Optimize for Speed
' [Optimiz for File Size

' | ok D Cancel | Help |

iii. Choose one of the following AVI Compression options:

¢ Color Preserving - This compression option optimizes the color quality of your
output.

¢ Line Preserving - This compression option optimizes the quality of lines in your
output.

* Lossless Uncompressed - This compression option gives the highest picture

quality and preserves complete 24-bit pixel information. Note that this option
also creates the largest file size.

iv. Accept the other default settings by clicking OK.

Export m
Expart Farmat: IAVI 'l ¥ | Colar

Fiegion ICunenl Frame 'l

' Lse Width of Image oh Screen
" Enter'width [300

Exported Image Dimenzions: 634 » 430
¥ Antialiasing

Supersample Factor (2-16] |3

Animation Speed [frames/sec]: IT 0

A4| Compression |[aae

ak I Cancel Help




Animating Your Plot, Displaying Result in PowerPoint

E. Inthe Select Movie File dialog, navigate to the desired directory and click Save to save the file
as fsi.avi.

Select Movie File

Savein |3 f+_360 o m-

File name: Ifsi_swf -

Save as type: IFLASH Files [*.swf] = Cancel |
™ URL | Save UEL |
Help |

£

Ll L

<., Tecplot 360 exports the data images to the file so that it may be viewed via another
1 program. This process may take a few moments.

Step 19 Insert a Tecplot 360 AVI Animation into PowerPoint

AVI movies can be inserted directly into PowerPoint. We will now go through the steps involved in
inserting an exported Tecplot 360 AVI animation file into PowerPoint.

A. Launch PowerPoint, and choose a slide layout of your choosing.

B. PowerPoint Version 2007 - Go to Insert>Movie>Movie From File to launch the Insert Movie

dialog.
Piclure Tools = Movie Tools -2 X
Format Options (]
—~ #
()
HE 2w &P
Date Side = Object | | Movie | Sound
& Time Humber = -
Text [ £ Movie from Fis. . %
Movie from Clip Org8nizer.
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PowerPoint Version 2003 or Older - Go to Insert>Movies and Sounds>Movie from File to
launch the Insert Movie dialog.

Insert Movie 2| x|
-l @-3 1@ K oy - Toos-

Lok ire

My Recent
Documents

& e

My Documents

@

My Compuber

@ﬁ.

File name: -
E OF
My Network I =l

Flaces Files of type: IMowe Files (*.asf; *,asz; *.wpl; *.m; *ame; *amd; *‘d | Cancel

C. Choose your AVl file in the Insert Movie dialog.

Insert Movie 2| x|
=@ -3 @ X T il - Teok -

Lok ire

My Recent
Documents

e 9

My Documents

@

My Compuber

@ﬁ.

File name: -
s OF
My Network I =l

Flaces Files of type: IMowe Files (*.asf; *,asz; *.wpl; *.m; *ame; *amd; *‘d | Cancel

D. Choose whether you would like your movie to start automatically in your slide show, or by a
mouse click.

Microsoft Office PowerPoint

.
\:!.) Howe do yau want the movie ko start in the slide shaw?

Show Help = |
Autormatically I When Clicked

110



Conclusion

Once the slide show has played, the animation will show on the slide workspace.

Slide1 Slide -
Hphabetic | cotegorized |

et
IDisplayMastersha-1 - msoTrue
irollowmasterback-1 - msorue
ILayout 1 - polLayoutTith

5 -8 Conclusion

This concludes the FSI tutorial. Having completed this tutorial, you should now be familiar with contour
groups, color maps, streamtraces, and animation. Refer to the User’s Manual for details regarding any of
the features discussed in the tutorial.
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