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Introduction to EnSight CFD

EnSight CFD is a post-processing application designed specifically for the CFD market. EnSight
CFD builds on the powerful and flexible technology core of EnSight, the general-purpose post-
processor that has led the market in features and performance since it's release in 1994. By
focusing on the CFD user, EnSight CFD streamlines the post-processing task for users who do
not need the full capabilities of EnSight.

Users who are already familiar with EnSight will immediately see many similarities with
EnSight CFD such as the concept of parts and variables. You will also appreciate the ability to
switch between the two applications at run time. EnSight CFD utilizes the same definitions of
right mouse button interaction and the “click-n-go” features available in the graphics window as



the other EnSight products. But the rest of the experience is really unique to EnSight CFD, with
an all new user interface presentation.

Standard EnSight and EnSight Gold continue as the all-purpose, high-performance solutions with
a large and diverse feature set. EnSight CFD is targeted towards the “day to day” CFD user —a
tool that should require no training and minimal documentation. A tool designed such that if you

can point and click you should be able to extract the information you need.

Power, ease of use, and flexibility — Welcome to EnSight CFD!

EnSight CFD Capability Overview

The table below gives an overview of the capabilities of EnSight CFD:

EnSight CFD supports data interfaces to approximately fifty
solvers and data formats. All available from a simple to use
interface which auto-detects the format and loads the data.

Steady state as well as transient data is supported. The transient
data can contain changing connectivity per timestep.

Data Input 0/1/2/3D elements are supported. Linear and quadratic element
support as well as N-sided and N-faced.

Scalar, Vector, and Tensor fields can be loaded as well as time
history information from many formats. The variable
information is loaded together with metadata tags such that other
variables that can be computed from the available information
also show up in the variable lists and are available to the user.

Images in most common formats.

Animations can be saved in a variety of formats.
Data Output 3D information can be saved and viewed in !"#"$%— a free 3D
viewer available from CEI.

Session Save and Restore.

Color any or all parts by a variable.

Variable Palettes Adjust the variable palette min/max and palette behavior.




“Click-n-Go” the legend to adjust the min/max information as
well as position and size of the legend information.

Right click any part in the graphics window or in the user
interface to adjust part coloring.

Transformations

Rotate, translate, and zoom controls.
Save and restore views

Pick standard views

Click-n-Go

Many parts have object handles that are revealed once the object
is picked. Grabbing the object handle will interactively modify
the object. Some examples: Clips, isosurfaces, and vector
arrows. All annotations. Legends and Plotters.

Calculator

Computed values can be calculated through an easy to use form.
The computed value can be annotated to the graphics window.

Particle Traces

Compute from a single point, a line, a plane, or a part.
Release into the flow field or restrict to surface
Streamlines or Pathlines

Click-n-Go to interactively move the emitter
Animate them in various ways

Show as lines, ribbons, and squbes

Point and pick a query location to display any number of
variables. Drag these query locations interactively.

Query and plot variables over time or distance.

Query and Plotting Display to one or more plotters.
Adjust a multitude of attributes for both curves and plotters.
Click-n-go the plotter locations as well as min/max axis extents.
Animations Over Time




Moving clip and isosurface
Particle traces

Record animation to movie formats.

Text annotations using multiple fonts. Use local language
support if desired.

Annotations Line and rectangular fill annotations
Logos
Use the right mouse button to bring up a context sensitive pop-
up with a multitude of options. The location of the right mouse
. button event is recorded and used for the chosen operation if
Right Mouse Button applicable. If positioned over a part the part will become
selected unless the Ctrl button is pressed at the time of the right
click event.
Used for basic transformation control if dragged. If pressed and
Left Mouse Button released will perform a selection operation. If used with the Ctrl
button will extend the selection.
Infinite X, Y or Z clips.
Arbitrary planar clips that can be finite or infinite.
Clips
R and Theta Clips.
Click-n-go clip to modify location.
Create isosurfaces from any variable and color them by any
other variable if desired.
Isosurfaces

Click-n-go an isosurface to change value.

Vector Arrows

Place vector arrows on any part. Control size and appearance.

Click-n-go the vector arrow to interactively change size.




Tour of the Graphical User Interface (GUI)

The EnSight CFD GUI is shown below.

The GUI consists of 4 major areas. The large graphics area, the menu options at the top, the
sidebar of panels on the left hand side, and options and tools at the bottom of the graphics area.

EnSight CFD
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Controlling which items are shown at the left of the graphics window is done by selecting
toggles from the Panels toolbar or the Windows Menu.

-

Click on a button in the panels toolbar to turn on or off the panel in the sidebar. The icons from
left to right control parts, variables, plots & queries, and annotations.

If you do not see the Panels toolbar you can turn it on/off, along with other panels, from the
Windows menu.



File Edit View Tools Window Help
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Annotations...

The individual panels and their toggle control buttons are described below.

‘ﬁ Parts Panel

Shows the parts in the dataset and key attributes of the part such as its color. The column marked
“Show” indicates the visibility of a part. The “Color” column indicates either the current
constant color of the part or indicates a variable name in the case of the part being colored by a

variable.

* Parts...

i Queries and Plotters...

Jf: Variables...
Calculator...

=» Controls...
@ Time...

Interfaces >
Language 4
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Item Show |Color |Value
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In the image above, the first model part is currently colored red, the second by pressure, and the
clip part is white. All three parts are currently visible. In addition, the clip part is indicating a
value of 16.57 for it’s position. If you left click on the part’s color value a pop-up dialog will
appear which will allow you to set the part color.

If you right click on a part in the list you will be presented with a context sensitive list of choices
such as the image shown below.

FParts & -
Item Show |Color |Value
-Model

ami-E€ Edit properties...
-Clip # Create Clip 4

Clip. # Create Isosurface...
#= Create Vector Arrows...
™ Create Streamlines
4 Hide
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Context Menu Items for Parts

Edit properties

Brings up a property editor panel showing all of the attributes for the selected part in table
form.

Create Clip

Allows you to create X, Y, Z, R, or Theta clips through the part(s) selected. The initial clip
position will be set to a default and you can edit the resulting clip part as needed. It is also
possible to create a clip by right clicking on a part in the graphics window or right clicking
on the line and plane tools.

Create Isosurface

Brings up a variable chooser dialog. Choose the variable you wish to use for your
isosurface. The part will be created at the mean value through the part(s) you have selected
when you click the OK button. It is also possible to create an isosurface by right clicking
on a part in the graphics window.

Create Vector Arrows

Brings up a vector variable chooser dialog. Choose the variable you wish to use for the
vector arrows. The part will be created on the part(s) you have selected when you click the
OK button. It is also possible to create a vector arrow part by right clicking on a part in the
graphics window.

Create Streamlines/Pathlines

Allows you to use the part(s) selected as an emitter into the flow field or to create surface
restricted traces on the part(s) selected. It is also possible to create streamlines by right
clicking on a part in the graphics window or right clicking on the cursor, line, or plane
tools. The choice for Pathlines is only available if you have transient data.



Hide

Turns off the visibility of the part.

Show

Turns the visibility of a part on.

Delete

Delete the part.
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o K Variables Panel

There are two sources of variables available to you in EnSight CFD. The variables defined in
your simulation results are called “file variables”, i.e., they come from your data file. EnSight
CFD also presents “prepared variables” which are variables that can be computed from the file
variables defined, thus when you load data into EnSight CFD you may see a long list of variables
appear. The source of variables is entirely transparent to you, i.e., you may use both variable
sources without any special consideration. When you first read your data, only the variable
names are initially available. It is not until you use a variable that it is read into memory and/or
computed.

The Variable panel shows the constant, scalar, vector, and tensor variables available. To the right
of the variable the minimum and maximum values are shown. N/A will be displayed if the
minimum/maximum information is not currently available (as indicated above, if you have not
used the variable it has not yet been activated for use).



Ttem Min 'Max

=Scalars
Density 0.347292 1.13103
Energy 1.3374  2.19304

-Vectors
Momentum 0 0.470262
-Constants
FSMACH N/A N/A
ALPHA N/A N/A
RE N/A N/A
TIME N/A N/A
Coordinates
Trace resid...
«| | >

If you right click on a variable in the list you will be presented with a context sensitive list of
choices such as the image shown below.

Yariables g X
Ttem 'Min Max -
-Scalars

Density 0.347292 1.1310:

W 14 D974 A 10204
Color selected part(s)

-Vecto
Mo = Color all parts
-Const , , .
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ALPH | Create new variable
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Context Menu Items for Variables

Color selected part(s)

Will color the parts selected in the part panel by the variable selected.

Color all parts

Will color all existing parts by the variable selected.

Edit legend information

Displays the property panel for the legend attached to the variable selected.

Create new variable

Displays the constant calculator panel.

=7
dDDUUQuery/Plot Panel

Queries are searches through the dataset, such as maximum pressure over time, or velocity along
a line from A to B. Plotters are the background of axis, grid lines, legends on which the Query
information can be plotted. A query may (or not) be plotted on a plotter — in which case it will
show up as a child in the plotter hierarchy. The image below for example shows a query attached
to a plotter of the same name.

Query Plot g X
Queries

Energy vs. Distance f...
Plotters

- Energy vs. Distance f...
Energy vs. Distanc...




If you right click on a query in the list you will be presented with choices of editing, visibility,
and assigning the query to a new or existing plotter.

If you right click on a plotter in the list you will be given the choice of editing the plotter
properties, toggling visibility, or deleting the plotter.

If you right click on a query in the plotter list you can remove the query from the plotter.

Jﬁ Annotations Panel

Organizes the various annotation types that you can add to the scene such as text titles, legends,
lines, rectangles, and logos.

Item 'Show |Color

+Legends
- Text

hello world v =
-Lines
Line 1 v =
-Logos
C:/TEMP/pictur... ¥ |
Rectangles

« i3

If you right click on any of the annotation headings (Text, Lines, etc.) you can create a new
annotation of that type. You can also bring up the property table for the selected annotation.

‘_‘ Constant Calculator Panel

Computes values from the data in an easy and efficient manner. Many functions exist and more
will become available over time. In each case the user simply chooses the inputs for the function



and selects the “Calculate” button. For transient data the variable can be queried and plotted over
time by selecting the “for all time steps” option. The variable can be shown as an annotation by
selecting the “Add label” toggle.

Calculatar B X
Calculate: |x-‘«rea -
Area -
Average —
flow fieflow

. Integral Line

20 Fartte): shuttle Integral Surface

Integral Yolume

Length

Maszs Flux Average

[ for all tirme steps, or B¢ paximum
Minimurm

F Spatial Mean

Calculate

[ Add label

@ Solution Time Panel

Controls the motion through time for transient models and is a shared dialog with the part
animation controls showing up as a separate tab on the panel. The common media controls play
forward, play backward, stop as well as move forward/backwards one frame. You may also
control time via the slider or the direct time input.

Controls F X
® Part (O Time l

M Current | Ml |
i
= & " 3 Bl

The Red button at the bottom right of the user interface immediately below the graphics window
is used for recording animations to file.



Export Format j Options

Filenarme |untitled, avi

Select File

Cancel | Export

W Controls Panel

Gives access to animation controls for the various part types that allow animation. For clips and
isosurfaces the controls are shown below.

Controls g x

’E*& Part ] 7 Time l
Mir | -3, 14 Yalue | 16,57 Max 67,28
|
|

You can slide the slider to a new value where the min and max points of the slider are as
specified. You can also utilize the media player controls to play forward/backwards and single
frame.

For particle traces the controls are as shown below.



Controls g X

 Part ] (2 Time l

¥ Animate | Pulse [ Interactive
Speed _| Length |

" = >
Interactive

If toggled on and the particle trace was released from the cursor, line, or plane tools, you can
grab the tool hotpoints and interactively drag the particle traces to new locations.

Animate

Will toggle particle trace animation. If on the Pulse, Speed, and Length controls are active.
Pulse

Will release particles from the emission point at an interval

Length

Controls the length of the animated traces

Scene Control Toolbar

At the bottom of the graphics area are a series of buttons which provide frequently needed
functions to modify the scene.

o @ *[AB| [F Q||+

7| 2]
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Shading

Toggles between wireframe and shaded mode.

@ Hidden Line

Toggles on and off the elements of the model

Part Highlighting

When on will render selected parts in “highlight” mode so that you can easily determine which
parts are selected. When turned off will not render selected parts in any special manner.

A]Zv Cursor Tool

Toggles the cursor tool in the graphics area. The cursor tool is used for many functions — many
of which are controlled via the right mouse button select on the tool itself. You can drag the
cursor in 3 space to position it or you can right mouse button click on any part and place the
cursor tool and the selected location.

ﬁ Line Tool

Toggles the line tool in the graphics area. The line tool is used for many functions — many of
which are controlled via the right mouse button select on the tool itself. You can drag the middle
or end points of the tool in 3 space or you can right mouse button click on any part and place the
end points at the selected location.

are
[- Plane Tool

Toggles the plane tool in the graphics area. The plane tool is used for many functions — many of
which are controlled via the right mouse button select on the tool itself. You can drag the middle
point of the tool in 3D space or grab the x, y, or z axis end points to rotate the tool. You can also
right mouse button click on any part and place the plane tool at the selected location.



} Triad
Toggles the visibility of the coordinate triad.

—,
P

—— Reset

Resets the model to the default orientation

Vo

Fit the model so that it fills the viewport space

Set to Standard View

The +/- X, Y, and Z views are available via the arrow buttons. You might also be interested in
bringing up the Views manager via the right mouse button in the graphics window to define and
restore your own views.

User Interface Conventions

EnSight CFD uses these main modes of interacting with the dataset:

Name Control it by Example




Always visible, control them through

File Edit View Tools Window |

the Windows Menu | £ |d] 4
Parts 5 X
. ) L. Ttem Show |Color |Value
Menus. Panels Select multiple objects by clicking el | | |
and Di’alo < > | left mouse button and extending the ?Mo te . .
£ selection either by Ctrl left button or extem. . ; =
by a Shift left button to select all ami=x...
. . - Particle
items between the first click and the .
. . Particl... ™ velo...
shift click.
Parts &
Item |Show [Color  |Value
-Model
Right mouse button in the Panels. ami-g Edit properties...
Example, select a part or list item and | -Clip & Create Clip »

Right-Click
Panel Menus

right-click to bring up the context
menu.

Clip_% Create Isosurface...
= Create Vector Arrows...

7 Create Streamlines »
& Hide

& Show

— Delete

Right-Click
Graphics
Menus

Right mouse button in the graphics
area.

These menus are context sensitive
based on what object is picked.

The right click will set the part
selection if the part under the mouse
is not already selected. You can press
the Ctrl keyboard button to suppress
this behavior.

Part:Shuttle
Edit...

Hide

Delete

#Add Probe

Color By
Background

Place Tool

Clips
Contour
Izosurface

Vector Arows




Left mouse button in the graphics

area. Handles appear. Drag handles Dénsity
with the left mouse button.

Example, click on the legend, two 1.134e+00
green handles appear. The lower one 9.351e-01

Click-and-Go affects the legend location. The upper 7805¢-01

one affects legend size and thickness.
Or click on the lower handle one

more time to get a top/bottom handle 3473¢-01
to modify the min/max of the legend.

5432¢-01

Tutorials and More Information

The best way to learn EnSight CFD is to see it used in a real example. We’ve created screencasts
to walk you through the steps to load various models and exercise the various EnSight CFD
options. These screencasts are free and can be accessed at:

http://www.ensightcfd.com

Should you have questions about EnSight CFD please fill in the EnSight Support form from
Help->Online Support and send it to the distributor you purchased the product from.

Should you need to contact CEI please send e-mail to:

support@ensight.com

CEI Inc.

2166 North Salem Street, Suite 101
Apex, NC 27523

USA

Our hours of business are Monday - Friday 9am - S5pm Eastern Time Zone

919-363-0883 (office)
800-551-4448 (toll free in the USA)

http://www.ensight.com

Copyright

Copyright © 2009, Computational Engineering International, Inc.
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All rights reserved.
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