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EnSight 10 Training Overview 1

More EnSight Basics
Client-Server architecture, EnSight processes,
global shading and hidden lines overlay, 4 icons on the
right (display information, variable legend visibility,
record animation, fast display), EnSight modes

Parts and the Quick Edit Menu
Line width, visibility per viewport, element
representations, displacements, visual symmetry,
element labeling, parts filter elements, element
blanking, shaded and hidden line mode, auxiliary

clipping, fast display representation

Solution Time and Flipbook
Time and advanced tab, discrete or continuous,
record an animation, flipbook load and run tab,
objects and images, 4 types of data, record a flipbook
Pathlines (Transient Streamlines)
Pathlines introduction, creating pathlines, displaying
pathlines, displaying pathline particle traces
Copy, Clone and Tag
Part duplicating, when to use each one, create a part

copy, create a part clone, part tagging, how to



EnSight 10

Training Overview 2

Plots

Curve/graph visibility, show graph in separate
window, graph attributes, axis attributes, curve
attributes, select/delete graphs

More Part Creation
Contours, vector arrows, elevated surface, separation

& attachment lines, vortex cores
Create/Edit Viewports

Viewport overview, linking viewports, exchange with
largest viewport, background color, border and
location, bounds visibility, special attributes, viewport

layouts, new viewport, pop/push viewports

Texture Mapping and Skybox
Background of texture mapping, using decals, loading
and Z-axis projection, repeat mode, texture mode,
update the plane tool, using patterns, modulate,
background of a skybox, box tool, skybox picture
layout

The Keyframe Animator
Keyframe animation basics, quick animations,
keyframe animation examples, run attributes,
animating a clip plane, recording a KF animation, tips

and tricks, examples



EnSight 10

Training Overview 3

Using Predefined Materials

Materials library overview, materials assignment
example, lighting and shading per material, style
feature to copy materials, notes about the materials
library, using materials on the Chevy Traverse, Chevy

Traverse animation
Using Multiple Light Sources

Multiple light sources overview, types of light, notes
about light sources, example of using multiple light

sources, default light vs 3 light sources

Ray Tracing
Ray Tracing basics, creating a Ray Traced image,
creating auxiliary geometry, wheel - Whitted quality
3, wheel - Ambient Occlusion quality 3, Ray Traced
images comparison, Chevy Traverse — Whitted quality
3, Chevy Traverse — Ambient Occlusion quality 3
The Transformation Editor
Global transformation, Z-clipping, tools: cursor, line,

plane & quadratic, center of transform



EnSight 10 Training Overview 3

Create & Edit Attributes (Parts)

Several categories of attributes, full control

of all features

Case Linking

How to, operation, viewport capabilities, toggle full

view, viewport exchange, case linking off, notes
Annotations

Text strings, lines, 2D shapes, 3D arrow with text,

dials, bar gauges, logos, legends, select, delete

Actions that will Slow Down your
System
Hidden line display, opacity, element representation,
keyframe animation, anti-aliasing, high resolution,

label display
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Client Server Architecture 1

* EnSight works on a client-server architecture that distributes the workloads
between the client and one or more servers — this architecture leaves the data
where it was computed; if EnSight is run on a single computer, both client and
server are run on that machine

network cable

Server (cluster): all data, extraction
Client (GUI & all graphics) algorithms; local or remote

* The GUI (Graphical User Interface) and graphics are handled by the Client; the
Server takes care of all data and the data extraction algorithms; the Server can be

local or remote



Client Server Architecture 2

* When an icon is clicked on the Feature Icon Bar, for instance to create streamlines,
the Client sends a request to the Server to calculate streamlines

e = B =

— —
—_— Requests ~

network cable

'\ -.

Client 3D Obiect //
jects -

N——_—-

* The Server responds by calculating the streamlines and sends back the 3D objects;
the Client then updates the display



Client Server Architecture 3

* When an icon is selected on the EnSight Feature Toolbar, an action is triggered
mainly on the Server

* When an icon is selected on the Quick Edit Menu, an action is triggered on the
Client




EnSight Processes 1

When EnSight is started in Windows, an EnSight Client Console window is opened
that starts the Client process; as soon as the Client process is running and the
EnSight window with the GUI appears, the EnSight Client Console window is
minimized (it can be opened though)

Runs in 64-bit mode

Number of CPU’s
detected and number of
threads that are being
used

This is EnSight C t 18.1.4(a) (3/24-2015) build: 36945

Running on comput ﬁP—EllteBook

etenv?CEI _HOME) returned [C:\Program Files (x86&)\CEI]

etting PyEhon Home to C:\Program Files (x86)\CEI\apex31\machines\win&4\python2

Disable debug tool.

Warning: extending Python path to include external tool

Ennght Python interpreter started (2.7.1 (r271: 86832 Nov 27 2018, 17:19:33) [M
SC v.1508 64 bit (AMDE4)]1)

xxxxxxxxxx#xxxx EnSight Client Console window ®XXEXXEXXEXREXXEX

DO NOT CLOSE THIS WINDOW; it will terminate your application!

EKEXERXREXKRERER R EXXKEEKERRERXKXRKER R RXX KRR EER KKK KRR ERK KL

_Zooht

é;éﬁ{iggturé winé4
calling license_info()
Backup file for this run of EnfSight is C:\Users\Martin“\AppData\Local\Temp\ensigh

No 3D input device available.

CvflLaunch is going to run:

start /min cmd exe /c "{ ensightl@l server.bat /EXIT -minimize_console -rsh ss
h -rsh ssh c HP-EliteBook %m url connect/Sa/ZF/2F/3ftran5port/3dp1pes/26
out/3d18@/26p1pe1/3d/5c/5c/2e/ cplpe/ScEns1/5fnp1pe79@8@8@@1/26p1-f
#5cpipeX5cEns i #5f npipe 79080000

.ce valid through 4,/17/201S.
WROTE TRF: C:\Users“\Martin\.ensight1@1\trf7896.dat

Detected 8 CPU core(s)
ensightlBl.client using 8 thread(s).

start /min cmd.exe /c "( ensightl@l server.bat /EXIT -minimize_consocle -rsh ss
h -rsh ssh -c HP-EliteBook m_ur]l connect¥3ax2f %2f #3f transport#3dpipes ¥26t ime|
out/3d18@/26p1pel/3d/5c/50/2e/ cpxpe/ScEns1/5fnp1pe7988@82@3/26p1p92/3d/50/50/29
#ocpipexScEns i #5f npipe /90800002 )"

EnSight HPC
license checked
out



EnSight Processes 2

* As soon as the Client process is running, EnSight will start another Console window
for the Server process, similar to the EnSight Client Console window; this window
will also automatically be minimized (it can be opened as well)

This is EnSight Server 10.1.4(a) (3/24-2015) build: 36945

x
Running on computer: HP-EliteBook P — P — e ——
C:\Program Files (xBé)\CEI\6515tllal\mach1nes\w1n32\ConvertSTL exe:! version 1.8
tr§n_5rﬁ85|fnconnect opening receive pipe <{N\\.“pipe“Ensi_npipe/950800202> . Server Server Server
Detected 8 CPU core(s)
Grid file Single Precision
Client Client

Setting QR to Single Precision also
FSMA
One Two

2. 3P
Case Cases

S. PERAY

a 1l
3333333, 25000a
30. 642490

RE
TIME

e During normal operation, EnSight will use 1 Client process and 1 Server process;
when a second model (case) is loaded, EnSight will start a second Server process
for the second case; this means EnSight can connect a single Client to multiple
Servers at the same time, with each Server maintaining a unique dataset



EnSight Processes 3

e Should the client cease to work (in case of a crash), one or more server processes
are most likely still running; by closing the EnSight Console Server window, the
EnSight Server process will also be shut down

 When EnSight is running, the Task Manager (Ctrl-Shift-Esc) in Windows (ps
command in Linux) will show both Client and Server processes running at the
same time (the Task Manager of Windows 8.1 is shown below)

ions View File Options View
Processes | Performance | App history | Startup | Users | Details | Services
7% 22% 0% 0%
mory 3% 22% 0% 0%
~ Name Status CPU Memory Disk Network
Apps (3)
DA% w & EaseUS Todo Backup Application (32 bit) 0% 0.9 MB 0 MB/s 0 Mbps ~
w X i s
4 @ Ensight 101 0% 1481MB OMB/s  OMbps —FerelliTode Backyn Snoleaticn 20k e B SUAL SLLT
€ EnSight HPC 10.1.4(a) = (C:\Program Files (x86)\CEl\ensight101\data\plot3d\shuttlexyz) B ens101sv.exe 0% 229 MB 0 MB/s 0 Mbps
L = WA ] L AR TITH
p:
» B Windows Command Probessor 0% 04MB 0MB/s 0 Mbps
& GNU Image Manipylation Program 0% E3.0ME OMB/s 0Mbps
@ Windows Command Processol 0% 04MB 0MB/s
é}a GNU Image Manipulatidg Program Plug-In 0% 3.6 MB 0 MB/s 0 Mbps
Background processes (60)

EnSight Client Process: ens101cl.exe EnSight Server Process: ens101sv.exe



EnSight Processes 4

The Task Manager in Windows (the kill command in Linux) can also be used to end
a lone EnSight Server process because it can slow down the system: Task Manager
-> Processes and left-click ens101sv.exe, then right-click and select End Task

File Options View

Processes | Performance | App history | Startup | Ussis | Details | Services

- 93% 3% 0% 0%
Mame Status Py Memory Disk Metwork
I» [m] EaseUS Tedo Backup Agent Application (32 bit) 0% 24MB 0 MB/s OMbps =

& EazeUS Todo Backup Adplication (32 bit) 0% 1.0 MB 0MB/s 0 Mbps

] EaselS Todo Baskup Application (32 bit) 0% 0.7 MB 0 MB/s 0 Mbps

[m77] ens101sv.exe I =T i/ I 0% 285MB 0 MB/s 0 Mbps

@ Firefox (32 bit) Resource values 5 03%  327.6MB OMB/s 0.1 Mbps

& GNU Image Manipulation Program T TilE 0% 59.2 MB 0 MB/s 0 Mbps I

& GNU Image Manipulation Program Plug-| Goto details 0% 3.6 MB 0MB/s 0Mbps

[W7 Host Process for Setting Synchronization Open file location 0% 2.6 MB 0 MB/s 0 Mbps

[®7] Host Process for Windows Tasks Search online 0% 3.1 MB 0MB/s 0 Mbps

[&% HPNetworkCommunicaterCom Pyt 0% 1.9 MB OMB/s 0.1 Mbps
b [W7 HpService 0% 0.5 MB 0 MB/s 0 Mbps

hpwuSchd Application (32 bit) 0% 0.6 MB 0 MB/s 0 Mbps

B ImageStudio Tray Application (32 bit) 0% 2.6 MB 0MB/s 0Mbps

[w7 Logitech KHAL Main Process 0% 2.2 MB 0 MB/s OMbps
@ Fewer details End task




Global Shading and Hidden Lines 1

* On the Quick Settings Menu are 2 important icons:

o The one with the icon of the sun is the global Display
Shaded Surfaces; this button is on by default and
when it is switched off there will be no shaded
surfaces displayed in EnSight, just wireframe; this
can also be toggled through View -> Shaded

o To the right of this icon is the global Overlay Hidden
Lines icon that is switched off by default; this toggle

enables or disables hidden line mode; this can also
be toggled through View -> Hidden line



Global Shading and Hidden Lines 2

* |f the current mode is Shaded when Overlay Hidden Lines —
icon is toggled on, the Hidden Line Overlay dialog is Demesman

displayed; on this dialog a color for the overlay edges can o =)
be specified

If the Specify Line Overlay Color toggle is not enabled,

the overlay color will be set to the native color of each —
part; if it is enabled, the color can be specified either by CESTETET =
entering red, green or blue color values or by clicking the o ) Come

Mix... button and selecting a color from the palette



Delphi 3D Digital Instrument Cluster




Line Width B

* The Line Width icon on the Quick Edit Menu controls the line width (in pixels) of
any part; by default it is set to a width of 1 pixel; this icon will update to reflect
attribute changes

1 pizcel

2 pinels
3 pinels
4 pircels

* When displaying for instance the Shuttle model in wireframe, the width of the
wireframe can be adjusted; in this example from 1 to 3 pixels

* In this example the streamlines are adjusted from 1to4 plxels—>



Visibility per Viewport

* The Visibility per Viewport icon controls whether a part is visible in
a certain viewport or not; black means the selected part is not visible

i Viewport Visibility

* When multiple viewports are used this feature will display a thumbnail of the
viewports; click on the thumbnails to make a part visible or invisible in a particular

viewport

* In this example the streamlines in the top
left viewport are not displayed; by selecting
the thumbnail on the menu the streamlines
can be displayed

BOLPEACE BOs 2= HRLAL LT LT




Element Representations 1

* Click the Part Element Settings icon to change the way a part is displayed; the
following menu appears:

@ 3D border, 2D full
3D feature, 2D full
3D nonvisual, 2D full
Border
Feature angle
Bounding box
Full
Volume

NonVisual

Options...

* The default setting is 3D border, 2D full; this means a 3D element will only be
displayed by its border lines (no internal element lines will be shown) and a 2D
element will be fully displayed

* This does not modify a part’s geometry, just how it is displayed on the screen



Element Representations 2

e 3D Border, 2D Full (default)
o 3D elements are displayed in border mode

3D elements

o 2D elements are displayed in full representation
mode

2D elements

* 3D Feature, 2D Full
o 3D elements are displayed in feature mode | R |

— ,_39 elements

o 2D elements are displayed in full representation
mode

2D elements




Element Representations 3

* 3D NonVisual, 2D
o Full 3D elements are not loaded

o 2D elements are displayed in full representation
mode
* Border

o Shared faces (3D elements) are removed

o Shared edges (2D elements) are removed

3D elements

2D elements

3D elements

2D elements




Element Representations 4

g Feature Angle T __3D elements
o For 3D, operates off of Border elements ="l

o Looks at 2D element normals — the edge between
2D elements are removed if the angle is less than
what the user has specified

2D elements

* Bounding Box
o Displays a bounding box around the geometry \ |

— 3D elements

2D elements




Element Representations 5

y Fu" elements
o Every face (3D elements) is visible -
o Every edge (2D elements) is visible\
e
/ZISeI;n{énts
'y V0|ume 3D elements
o 3D elements are rendered as volumes, including - \..,\
alpha values (transparencies) —
o 2D elements become nonvisual
2D elements




Element Representations 6

* NonVisual
o The part is kept only on the EnSight server; it’s
geometry is not displayed on the EnSight client -
useful for external flowfields

* Click the toggle Load Points and Normals Only to display
only the element centers of the model

3D elements

2D elements

Visual Rep. I 3D border, 2D full vl
Angle I 10.0

¥ Load points and normals only

™ Reduce Polygons I 5
Fewer | More
Polygons Polygons




Element Representations 7

* Reduce Polygons speeds up visualization processing by thinning out the number
of polygons that are rendered; the trade off is in image quality and speed; the
model is not changed though, just the visual representation of it on the display

* Toggle Reduce Polygons to activate and use the slider for more or fewer polygons

4 P Eleme 1L J
Visual Rep. | 3D border, 2D full -

[ Load paints and normals anly

Reduce Polygons 5

Fewer | D Mare
Polygons Polygons




Part Displacement

* For structural mechanics simulations, EnSight can display and animate
displacements to visualize the relative motion of the geometry

* Select the nodal variable to use \ Displace by
Mone

Momentum
Please note the following restriction:
displacements can only use nodal S Py
vector variables [ Displace computationally

* The Displacement Factor is a scalar that scales the vectors and exaggerates the
displacements; a value of 1.0 will give ‘true’ displacements



Part Visual Symmetry 1

Visual symmetry is done on the client so it’s a copy of the
original; the symmetry is performed with respect to the
reference frame of the part (see the Frame chapter)

This feature is useful if there is symmetry in a model and only
part of the model has been analyzed

There are 2 options: Mirror and Rotational symmetry

Click on Mirror and select the mirror plane or axis

There’s a toggle to show or hide the original instance

€ Part visual Symmetry X
Visual Symmetry
[] Show Original Instance
[] specify origin

X Y )
.000000e+000 .000000e+000 .000000e+000

Set cursor tool

€ Part visual Symmetry X

Visual Symmetry
[] Show Original Instance
[] specify origin
X Y )
.000000e+000 .000000e+000 .000000e+000
Get cursor tool Set cursor tool

Type Mirror

] Mirror X [] Mirror XY [ Mirror XYZ
[ Mirrory [ Mirror X2

[ Mirrorz [ Mirror YZ




Part Visual Symmetry 2

* For rotational symmetry, click on Rotational, select the Axis, the number of
Sections in 360 degrees and the number of Instances

€ Part Visual Symmetry X

Visual Symmetry
Show Original Instance

[ | Specify origin
X Y y
.000000e+000|.000000e+000.000000e+000

Get cursor tool Set cursor tool

Type Rotational | Instances E -
Visual Periodic Symmetry
Visible
Periodicity - Rotational
Axis|Z v Sections(in 360 degrees) 4




Exercise 1 — EnSight Processes & Element Rep

e See the EnSight 10 Advanced Training Exercises handout and do Exercise 1




Element Labeling 1

Be careful with this feature because it can cause your system to slow down
@ significantly if used improperly

* Sometimes it is useful to identify specific nodes or elements within a model,;
EnSight can display node and element labels in the Graphics Window

e Select the desired part and click the Element T
. . . . . Node labeli
Labeling icon and the labeling menu is displayed; e vt
R R R Thresholds-
start by selecting a filter in the Thresholds box; — i 1000000
this has 5 filters to display only selected ranges O G s
Element labeling
Of Iabels: [ Element label visibility
None - show all labels e " R
Low - remove all labels < the Low value il [Benlin el
Help

Band - remove all labels >= Low and <= High



Element Labeling 2

High - remove all labels > the High value
Low/High - remove all labels < the Low value as
well as those > the High value

* Click on the Node Label Visibility toggle to display
the labels

* The example shows the Space Shuttle model with a
Low/High filter on the nodes of < 475 and > 500

e The Mix button controls the color of the labels




Element Labeling 3

* The menus for Element Label Visibility are identical to the Node Label Visibility
menus

Node labeling
[ Mode label visibility

Low |1 High | 1000000

Red 1.00 Green 1.00 EBlue 1.00 Mix....

Element labeling
[] Element label visibility

Low |1 High | 1000000
Red 1.00 Green 1.00 EBlue 1.00 Mix....




Node Representation &

* EnSight can display the nodes of a model in the Graphics
Window
* There are 3 display types: Dot, Cross and Sphere
o Dot: nodes are displayed as points
o Cross: nodes are displayed as crosses and can be fixed
size or sized based on a variable
o Sphere: nodes are displayed as spheres and can be fixed
size or sized based on a variable

* Scale changes the display size of the nodes

* Crosses and Spheres can be scaled by a variable (scalar or
vector)

Mode Visibility

Type Scale |6, 16712002

Detail | 10 H| Size By | Constant -

Variable | Density -

& Part Node Rey e |

Mode Visibility
= |Scale 5.0000e-003

Iype| Cruss

Detail |10 |2[ Size By
Variahle @ Constant
Scalar

Viector X-comp
‘iector Y-comp
Vector Z-comp




Part Filter Elements 1

* In EnSight filters can be used to remove certain elements; the filter criteria can be
one or two variables or it can be a variable (such as a Von Mises stress/strain)
threshold for which limiting values and conditions are entered as a filter

* Elements are not just visually removed of the client, but are also removed for all
calculations of the server; if elements need to be removed for visual purposes
only, consider Element Blanking

* The variable used must be an Elemental Variable, not a nodal one; use the
NodeToElem function in the Variable Calculator to convert variables if needed




Part Filter Elements 2

* To use Part Filter Elements, do the following: e .

Element varil ble

Mane 0.0000e +000
o Select the part(s) to use w o

1.0000e +000

Set to default

o Click the Part Filter Elements icon; the is displayed and the
available Element Variable(s) are listed (they may have tobe B &7 &

nnnnnnnnnn

calculated from Nodal Values) e

MMMMMM

o To calculate Elemental Variables from Nodal Values, open
the Variable Calculator and select the NodeToElem S
function; then type in a new variable name and select the £
variable, in this case P; click the Evaluate for Selected Parts
button to create the new variable e




Part Filter Elements 3

The Part Filter Element Settings menu now displays the new PressureElemental
variable that was just calculated; type for example < 130,000 (Pa) as the filter

criteria, click Apply and only elements with a pressure higher than that number
are displayed
G privercenen: (N sl

Element variable

None [« =] 1300004005
| PressureElemental |

[[Jand  [[Jor

1.0000e+000

>
Set to default

Pressure, Pa

., —

75000 93750 112500 131250 150000




Element Blanking/Visibility 1

* Elements can be blanked; this can be useful to peek
inside of certain parts or remove only portions of a part;
element blanking is just a visual removal on the client

* Do the following to blank elements:

o Set the pick action to Pick Element(s) to Blank

o Select one or more parts in the part list that needs
elements blanked

o Place the mouse pointer over an element that needs
to be blanked and press the P-key @] on the
keyboard or click the middle mouse button to
blank the element

Pick part
Pick cursor tool location
Pick line tool location

Pick plane tool location

»

»

Pick spline control point  »

Pick center of transform

Pick element(s) to blank

Pick look at point




Element Blanking/Visibility 2

* To make the element(s) visible again, click the Element
Blanking/Visibility icon and click the Clear button or the Clear  [g ro:ciement sion.| 52 ]

A" Pa rtS bUttOﬂ } [¥] Element blanking allowed
| Selection tool
Dorrain [Inside - ]
* The Selection Tool can also be used to blank elements on a oyers [T, ]
Iarger Scale [ Clear ”CIearaIIparts]

* Do the following to blank elements using the Selection Tool:
o Select the part(s) on which to blank elements
o Toggle the Selection Tool icon on |
o Position the tool and adjust its size if needed B+ A B &



Element Blanking/Visibility 3

o Click the Element Blanking/Visibility icon and select
the Domain (Inside or Outside) and which Layers to
blank (Top or All); Inside blanks the elements inside
of the Selection Tool - Outside does the opposite;
Top only blanks the top visible layer while All blanks
all layers with a single click

o Click the Eraser Symbol on the top left corner of the
tool and the first layer of elements is removed; click
it again and the next layer is removed

o Toggle the Selection Tool icon off when finished

B % A B ¥

[ ‘ Part Element Blan... | 23 J1

' Element blanking allowed
| Selection tool

[ Clear l [Clear all parts ]




Part Shading and Part Hidden Line

e Part Shading and Hidden Line display can both be switched on and off per part;

this means that wireframe, shaded and hidden line views can be mixed in a model
T Hidden Line

w Shaded

Shaded with
hidden line overlay

Lines to see these features * %



Part Auxiliary Clipping O

» Auxiliary Clipping can be set per part; by default it is set to on but it can be
switched on or off per part

* In the example below, the body parts of the car are the only parts that have
Auxiliary Clipping set to on; when the Plane Tool is moved, it seems like the outer
skin of the car is peeled away

e Auxiliary Clipping can be toggled on and off by clicking on View -> Auxiliary

Clipping




Part Fast Display &

* Fast Display can be set per part; by default it is set to display a Box

B Off

* In this example the main rotor and the cockpit glass are set to a Box display while

the other parts are set to Off
* To make the lines more visible, the Line Width is set to 2

* To activate global Fast Display, click on View -> Fast Display



Procter & Gamble Pantene Products
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Time Menu 1

* EnSight can handle both steady state and transient data; when a transient model
is loaded the Time menu will appear on the screen (by default above the Parts

List)

< <@

* Click the Play button to run the s 0 o -
model through the time steps

* The DVR like buttons have the following functions:

Play (forward)
Step (forward)

Step (in reverse) E] E Play Once

Loop

Stop = | swing

Play (in reverse)




Time Menu 2

 When a transient data set is loaded, by default the last time step is displayed; this
can be seen by the slider that’s at the end of the time range or by the Cur(rent)
field that has the last time step in it (20 in this example) :

Beg 0 Cor 20 End 20 [

Note: The user can select whether the last or first step is
displayed by default by clicking on Edit -> Preferences ->
Data -> If Starting Time Step is Not Specified, Load: select
First Step for instance

* The slider can be dragged to any specific time step; in this  [im= =
example the slider has been dragged to time step 12, the |\‘l R E
Beg(inning) has been changed to step 4 and the End has ||'Eeg| o[ |EndD| 1

been modified to 16 by just typing in these values




Create/Edit Transient Animation menu 1 @ +

* Click the (] icon for some advanced features; the time Units can be set as either
discrete Step(s), running from zero to the total number of steps minus one or the
actual simulation time values found in the results data set

* Click the Display Time Annotation to display the time in the Graphics Window;
this is a toggle and the time display can be moved and resized by dragging the
touch-n-go handles

* The time annotation can of course also be displayed by dragging and dropping the
Time variable in the Variable List onto the background of the graphics window



Create/Edit Transient Animation menu 2 @ +

* The time Scale Type can either be Discrete or Continuous:

o If the Scale Type is set to Discrete, only actual time steps that are listed in the

results data set can be displayed
o If the Scale Type is Continuous, results can be displayed between actual output
time steps; all variable values are linearly interpolated between the two time
steps
Note: if the mesh is changing over time, results can’t be displayed continuously
* The Timeset Details button controls how multiple timelines of several datasets
can be synchronized and played simultaneously



Record Current Graphics Window Animation B

* Record a transient animation for instance by clicking on

the Record Current Graphics Window Animation icon « || /e e

Animated traces: Reset

on the Quick Settings menu and select the options on i

the Save Animation menu such as movie format, window e =
size, number of passes etc (some of these options are e e e (][5
under the Advanced tab); select the Play and Reset o — oy
toggles T

* The # of Cycles field determines the number of times
the solution time is played when an animation is
recorded

Scale Type [Discrete v |units [Step -




Flipbook 1

* A flipbook is a quick and easy way to make an animation by playing back a series
of images; for each step, a graphical ‘page’ is created and stored in RAM memory;
when the flipbook is played, the pages are sequentially displayed as fast as the
graphics card allows; click the flipbook @ icon

* Aflipbook can be created as Objects or Images; if the flipbook is created using
Objects, during playback of the animation the model can still be rotated or
zoomed but for bigger models the RAM on the client that is needed can be
substantial; in that case Images (pixel data only) is a
better choice due to lower RAM requirements but the e

animation can not be rotated or zoomed during playback Lood
RcordIte active Iso/Clip ) Start @ Shop

Load Incremen t 1.00

Regenera te Al Delete...




Flipbook 2

* Most EnSight users use a flipbook to animate and record transient data but a

flipbook can animate 4 types of data:

Transient

step in sequence.

Pages are constructed by stepping from the current beginning to ending
time range and rebuilding all time-dependent parts based on each time

Mode Shapes
displacement variable.

Pages are constructed by applying a cosine-driven scaling factor to a

Create Data
isosurface.

Pages are constructed by applying a delta to either a clip part or an

Linear Load

Pages are constructed by applying linear interpolation ranging from zero
to the maximum (displacement) vector field value.

* Once a flipbook is loaded, the Flipbook menu uses DVR like buttons just like the

Solution Time panel to play an animation

Flipbook =
a <m][>|[p]|=-]
b

Beq |0 Cur [0 End 9 E

Play

Display | original model [C] cyde

Step incremen t 1 Speed 1.00000 %
Load

LcadType Load As | Objects

Record Interactive IsofClip ) Start @ Stop

Load Increment 1.00

Regenerate Al

Cycle can play the
flipbook forward
and in reverse

Display Speed can
slow down the
animation



Flipbook 3

* If the flipbook pages were created using Images, don’t forget to set the Display
back to Original Model otherwise rotate, pan and zoom will not work (because
the display is still set to Flipbook Pages)

|I:. lay
5 in

Load
Load Type Load As | Objects ~
Record Interactive Iso/Clip () Start @) Stop
Load Increment 1, .00

Fpm—

* When a flipbook has been created it can be recorded to a movie file using the
Record Current Graphics Window Animation ¢ icon on the Quick Settings menu

* For more complex and sophisticated animations, use the Keyframe Animator and
not a flipbook




Solution Time and Flipbook Exercise

e See the EnSight 10 Advanced Training Exercises handout and do Exercise 2

File Edit Co View Tools Window Case Help

ﬁ%é@@%@ﬂ4ﬁﬁﬁwﬁ$
EEEHDE]E] Time = 33.0

Bs 0 ow 7 Ed 14 [u]

Volume of Bullet = 0.54in’

Parts 8 x

Maximum Pressure vs. Time

800

Pressure

x
5 x
5 Plotters
), Maximu x Time
Vari.. | view. | Amct.. | posj. |

OF} @8 B, 4 /b % @fFae i"

Iso_volume part ->> 0001: 1335 client 1167 server elements
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Pathlines Introduction

* The path calculated using a transient flowfield that is updated as the calculation
proceeds is known as a pathline

e By default, pathlines will start at the first time step of the simulation and
terminate at the last step (unless stopped earlier)

* A delta value can be specified for an emitter that will cause additional particles to
be emitted into the flow at regular intervals (Multiple Pulses); this type of pathline
is also called a streakline or smoke trace

* Pathlines can be animated just like streamlines with the same options on the
Particle Trace -> Animate menu



Creating Pathlines 1

* A pathline is created with the same icon as a streamline, so click the Particle Trace
icon =g and in the Type selection box select Pathline

* Select the flowfield and click the Create
button and the pathlines part will be created;
however most likely no pathlines will be
displayed on the screen

* This is caused by the settings of 2 menus:
1. The Solution Time menu ® should be set

to the first time step (usually Start = 0) |D" <l (> ([ ]
Beg o] Cur 0 End 72 E




Creating Pathlines 2

2.Double click the Particle Trace Part in the Parts List; this

brings up the Edit Attributes menu for that part; click ‘%—m /CT
the Advanced toggle on; this opens up many more
options under the Creation label

r
€ cdit attributes for hgga_ [

‘ =g Traces ) Create /@ Edit [V] Advanced
The Emitter Information fields must have values that R
. EmltfrumD mmmmmmmmmmmmmm
are appropriate for the data set; these values can be o ] e 555

found in the results data set: First the Total Time Limit, ~ == oo
(the end time minus the start time) - for this model it T R

. Add emitter
s .1 |

| [C] Emit at current time

| Total time it 1.0000e-001 f [set o default|

Emission time start 0.0000e+000 Time delta 0.0000e+000

Create with selected parts

(] Delay update Apply changes Help




Creating Pathlines 3

Then the Emission Time Start (the time when the analysis starts); for many
models this is at time = 0)

Emitters

Emitter information
Add emitter
Delete emitter
|:| Emit at current time
| rotal tmelimit 1.0000e001  f  [Setto defauit|
Emission time start 0.0000e+000 Time delta  0.0000e+000

Create with selggled parts

[T Delay update

3.The Time Delta is set by default to 0 and this value doesn’t need to be
changed unless more particle traces are needed; if a value is typed in, a new
set of traces will be emitted at S, S+D, S+2D etc into the flow field (S is the
start time and D is the delta value)



Displaying Pathlines

* After the adjustments using the Emitter settings, the pathlines are displayed




Animating Pathline Particle Traces

» Pathline particle traces are displayed by double clicking the Particle Trace Part in
the Parts List and selecting the Animate toggle

aaaaaaaaaaaaaaaaaa
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Part Duplicating

* There are two main methods to duplicate parts in EnSight*
* (1) Part Copy
o Creates a ‘linked’ copy of the parent part
= Users may change color of the copy, display attributes
= Updates to parent are reflected in the copy
 Move the parent, and the copy moves as well
e (2) Part Clone
o Creates a ‘separate’ clone of the parent
= |nitially the clone will have all of the same attributes (color,
position, display, etc)
= All attributes of the clone are independent from the parent
= The Clone is a completely separate from the parent

*(You can re-load model parts from dataset to duplicate model parts only)



When to use each one

* (1) Part Copy

 When you want to color the SAME part by a different variable
* The Location of the Parent and Copy remain the same

e ltisreally a ‘linked’ copy

* Not a independent part

e (2) Part Clone

* You have created/setup a part (location, color, style), but now want another
one just like it (to start with)

* Initially it has all the same attributes, but you want the ability to change
anything

e Completely Independent



How to Create a Part Copy

° (1) Part Copy File [Edit| Create Query View Tools Window Case Help
o Select the part(s) e p:nb B e
o Top Pull Down Menu ﬁ coframe snmaton citor. e
= Edit -> Part > Copy Solution time editor... Assign to single new viewport

Transformation editor... ) ) )
Assign to multiple new viewports

Preferences... —
Copy image Ctri+ NG

- hp-feaf-shroud-flapper-6 356 o

. x 8
f The new Pa rt can have Only |tS - hp-feaf-shroud-flapper-.. 357 X O Clone with new parent(s)...
0 . - hp-feaf-shroud-flapper-7 358 X g Extract
visual properties changed (color,  hpfeafshroudfopper-. 359 X b oo
. . . - hp-feaf-shroud-flapper-& 360 X O
reflection, viewport assignment) © hpfeafshroud-fapper-.. 361 % ¢ Collect.




How to Create a Part Clone

File | Edit | Create Query View Tools Window Case Hel
* (2) Part Clone (e y .
Part L select all
O SeIeCt the part(s) Parts Flipbook animation editor... Select..
Keyframe animation editor... Delete...
I
o Top Pull Down Menu ame oo e s
. - . ) ssign to single new viewpo
- Edlt -> Part -> C|One ' Transformation editor.. Assign to multiple new viewports
y Rreferences...
. Co
Copy image CHe|+C =
- hp-feaf-shroud-flapper6 356 X s one
- hp-feafshroud-flapper-.. 357 (X I tlone new parent(s}...
. . - hp-feaf-shroud-flapper-7 358 % O Extract
> A|ternat|VE|y, yOU Can USE the nght - hp-feafshroud-flapper-.. 359 X O Merge
. - hp-feaf-shroud-flapper-8 360 X g
CI |Ck: - hp-feaf-shroud-flapper-_. 361 % i Collect...

o Select the part(s)
o Right Click -> Clone

| Edit...

Create L4
fables

= Hide
ime |Fu::t
D
Variables ‘C al >
+ Coordinates x one
"3

Colar b r

- Timan



Creating and Using Part Clone

e Example of quickly
creating similar part via
‘Clone’ Method




Part Tagging

* Part Selection can be tagged (new for EnSight 10.1)
o Ability to Save and Recall Part Selection - up to 10 saved/recalled selections

* Part Selection Tagging is handled via:
o Saved using Alt + [0-9]
o Recalled using Ctrl + [0-9]

e ‘Groups’ are not created - simply an ability to save & recall part selection

* Meant for quick save/recall of complex part selections

e Parts can exist in multiple selections (Part #4 can be in both Alt-0 and Alt-4)



Part Tagging — How To

e Select the Part(s) you wish to save the selection
o Press Alt + [0-9] to save the selection to one of 10 selections
o Press Ctrl + [0-9] to recall that selection

y : —
e Each Selection Creation is noted in the output area [ verabes [ Amofations | plts/aueries | Vewpors |

@selecﬁon far key: D@

* Part Tagging selections are saved and restorable from Context, Session, and
Archive files

e Part Tagging is not saved or restored in Journal files (ho command
equivalent)



Mercury Marine Verado
350 SCi outboard engine
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Query/Plot 1 [Ei

e Queries and plots can be generated by right clicking the Line Tool or right clicking
a clip part and selecting Query (Variable) as described in the EnSight Basic

Training
* A query and plot can also be created by clicking the Query icon |/ on the Feature
Toolbar; the Create/Edit Query/Plot menu is displayed —

¥ Query creation

* On this menu select the Sample, in this example the
Line Tool, Variable 1, for instance the pressure coefficient
then select the appropriate part(s) and click on the Create
Query button

Desc  pressure_coeffident vs. Distance for line tool

sample  [Atline tool over distance -

Variable 1

* Since the Auto Plot Queries is toggled on, the query will
be immediately plotted as well




Query/Plot 2 Ei

» |f Variable 2 is clicked and a second variable is selected, the result is a scatter
qguery and plot of two different variables along the line tool

* The number of Samples controls the number of points
along the sample tool (the Line Tool in this example)

Two variables plotted along the Line Tool

06 Samples Tool location...
5 e Click the Update Query
% 0.2 . » Marker attributes
button if the number of L.
E 0 Auto plotgueries [C] Limited redraw
g 702 Sa m p I es I S C h a n ge d fo r Create guery Update query Reselect parts Help

04l an existing plot

20

velocity



Query/Plot 3

e Of course it’s also possible to create a plot with the
distance along the Line Tool on the X-axis and the 2
variables on the Y and Y2 (right) axes; to do this, create
the first query and plot, then create the second query
and drag-and-drop it onto the origin or one of the axes
of the existing plot

* Move the Query Description by double clicking the
origin of the plot; new handles will appear to move

the description

Two Variables ng the Line Tool
40 e 0.6

30

220
@

Two V~i.ables along the Line Tool
40 e 40.6

l
i

Dlstance



Query/Plot 4 [Ei

* Toggle the Query Display to change the Line Width of the
graph; as mentioned in the EnSight Basic Training, just put | et
the cursor over the drop down list and roll the mouse
wheel; this will change the Line Width without actually
having to go into the drop down list

DDDDDDDDDDDD

e Please note that the Curve Line Width icon & on the Quick
Edit Menu is dynamically updated as the mouse wheel is S FE 58
rolled




Query/Plot 5

* Right click on a curve to get instant access to
Queries: Line Tool Velocity vs. Distance
many parameters of the curve

Add to new plot
Color

Line width

Line style

Line type
Marker type
Data

 Select Edit to display the Create/Edit e
Query/Plot menu which enables complete =
control over both the query and the plot .




Query/Plot 6

* The last option on this menu is Data and it provides a
way to Display the data for the current Query/Plot

Line type
Marker type

Copy to clipboard
Save C5V to file

Save XY to file

Save formatted to file

* The information can also be saved to the clipboard, a
CSV file which can be read by Excel, an XY plain text file

. .
or a formatted plain text file T
Min Energy: 1.7578
At Distance: 0
Node/element:
v
Home art Pagelmout  Forrales
2 P B Rres
=) 4 jcwwn  -u - = b ) P
MW.;; B I U-|NN B (%% s (RIS ar & (5T i seeatab Max Energy: | 1.7763
T (o A | [EEaEr
Clipboard & Fort Algnmert A : At Distance: 0.16851
AL -0 & | Distance
ry B D Node/element:
1 [Distance lvelocity
2 0 6006111
3 | 003808 1224388
2 | nomer7 12,7350
| 5| 0.113425 2059546 Distance Energy )
o | nassses gamss
7 | 0ao90a 2360070 0 175777
2| ogem ez
3 | 0a70ess 2540500
10| nmaeT 70.ana60 00153188 1.75872
11| oaseare 27,203
17| s 8 0.0306376 1,76339
13| 0437E 29,0419
B o) o ousseses 17003
16| noamis 311
17| nsomze 3154591 0.0612752 1.76907
15| 0636 3228857
5} g0 nee oo 1725
21| 07563 185067
|22 0.0919128 1.77245 v
n
Fesdy 0% 100% (= ] 0
Close




-~ Query/Plot 7

* This is an example of a finished graph

Guardrail Displacements

Displacements for Node 440

o
I~

o
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-
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Contours

e A contour is a line of constant value on a 2D surface
e Select the parts the contours should be displayed on

* Click the Contours icon R/, select a variable and click the Create with Selected
Parts button

EHedsFhegeOH AN




Vector Arrows 1

* Represents the direction and magnitude of a vector field
e Create a Clip plane in a fluid domain for instance and select the Clip Part

* Click the Vector Arrows icon %, select a variable and click the Create with
Selected Parts button

f. Vector Arrows @) Crea te 7 (O Edt [ ]Advanced

Variable LYW

* The Scale Factor controls the size of the vector arrows B

Scale factor | DEFALLT Set to default
Type |[oNgN%) w | Location Vertices
Filter thresholds |None v

Low |0.0000e+000 High | 1.0000e +000

e Vector arrows can be Straight or Curved

e The Density field controls the number of arrows

Create with selected parts

Delay update Apply changes Help




File Edit Create Query View Tools Window Case Help

O m4eE - OlE=s

[ Name [ [show 2]
BC2:PYLON 3 x
BC3:SYM 4
BC4IN 5 ]
BC5:0UT 6
BC6:BOT i 4
BC7:TOP 8
BC8:SIDE 9
BC9:NOSE 10 %
BC10:FUSEL 11 %
BC11:FUSE2 12 %
BC12:FUSE4 13 %
BC13:WINGTIP 14 %
BC14:WINGTE 15 %
BC15:WINGLE 16 %
BC16:WINGDN 17 %
BC17:NACELE 18 %
BC18:NACETE 19 %
BC19:NACEIN 20 %
BC20:NACEOUT 2 %
Contour part 2

P Clip_plane 23 —

| Annotations & X

[ Name | show [ color ]

Text
Lines
Logos

5 Legends
Coordinates =
Time O

—
v =i
w [==}
R [}
M =
uww |
UVWIX] =
UvWIY] =1
uvw(z] =
Arrows
Dials
Gauges
Shapes
Annot.

BC8:SIDE: 23296 client 23296 server elements

BRI =FRIALAELOoRE .

* Pressure, PA

[— |

°
75000 93750 112500 131250 150000




Elevated Surfaces 1

Represents an offset surface of a scalar variable

Select a part then click the Elevated Surfaces icon &, select a variable and
click the Create with Selected Parts button

‘.I‘ Elevated Surfaces ) create /' @ Edit  [7] Advanced

The Surface Type can be Elevated or Offset

The Scale Factor controls the size of the elevated surface

Surface [ Sidewalls

The Offset field allows to shift the elevated surface
away from the parent, but does not affect the shape

An Elevated Surface can have Sidewalls




Elevated Surfaces 1

Create Query View Tools Window Case Help
W QUES¥ ZRGDT

i foen

BCIG:WINGDN
BCI7:NACELE
BCI8:NACETE
BCL9:NACEIN
BC20:NACEOUT
Clip_plane
 Elevated surface
Contonr nart

Variables

x
x
x
x
%
x
x
x
x
x
x
x
x

Variables
Coordinates
Time

B Scalars
Vectors

Pressure, PA

[— |

750000 93750 112500 131250 150000




Separation & Attachment Lines 1

* Separation and attachment lines are created on any 2D surface and show
interfaces where flow abruptly leaves (separates) or returns (attaches) to the
surface

* Select a part then click the Separation & Attachment Lines 7,

©) Create 7 @ Edit [] Advanced

icon %Z, select a variable and click the Create with Selected |~ -

¥ Creation

Parts button

Method [Phase plane - ]

Display offset 0.0000e+000

Threshold variable [Fx,seujttﬁstength - ]

* The separation lines are green and the attachment lines e
. =30
are pink - () s
Max E] 1.0000e-001

* There are various menus to define the Method that is
used and tweak the separation & attachment lines

Create with selected partz

|| Delay update Apply changes Help




Separation & Attachment Lines 2

ile Edit Create Query View Tools Window Case Help
TEpeE OUEBEsHs ZROITEF
‘ lé (@ 4 - z= <y ZZ
Parts & X
| Name | [show |
5 Casel
Flowfield 1%
Shuttle 2 =
Separation Line 5 ®
Attachment Line 6 ®
Veriables & x
[ Name [A.. |Range
5 Variables
Coordinates % 0000000
Time X 0.000000
® Scalars
B Vectors
& Constants
@ Tensors
I« D)
[CAmot.. | Potsfa.. | veri. | View... |
) & & B % 7B ¥% Rirfde [ 1)




Vortex Cores 1

* Vortex cores are centers of swirling flow where the velocity is parallel to the

vorticity

e Select the fluid domain then click the Vortex Cores icon #

;{3 Vortex Cores @ Create 7 Edit [] Advanced

* There are various menus to define The vortex variables
and the Method that is used

Threshold filter | <= ~

* Click the Create with Selected Parts Button

vin [ - | 1.0000e002
wax [ - | Looooe-+000

* Some CFD users like to use vortex cores to generate
streamlines from

Create with selected parts ]

Delay update Apply changes Help




Vortex Cores 2

File Edit Create Query View Tools Window Case Help
= ke 2 : 7
B pe@ OBy %
Parts 8 X
| Name Jud [show |
= Casel
Flowfield 1 x
Shuttle 2 x
Separation Line 5
Attachment Line 6
Vortex Cores 8 x
Variables & X
[ Name |A |Range
5] Variables
Coordinates % 0.000000
Time % 0.000000
B Scalars
@ Vectors
& Constants
B Tensors
Momentum
0.35
0.28
0.20
. \ 0.12
[ I = o)
Annot.. | Plots/q.. | Vari. | View.. 005
C R & B4 7B % RfFfNe | o]




More Part Creation Exercise

e See the EnSight 10 Advanced Training Exercises handout and do Exercise 3




Polaris Snowmobile
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Viewport Overview 1

e Advanced control over one or multiple viewports can be achieved through the
Viewport tab in the Objects List

'Windm] Case Help

e e
* |If the Viewports tab is not displayed in the Objects List, e e | e
click on Window -> Toolbars/Panels -> Viewports and it i
will be toggled on; this is also how it can be toggled off Y soncire
P
* Click the Viewports tab in the Objects List and the Main ¢ Gt
Viewport will be listed 7] e

Viewports F X

Name Show
“ Main Viewport %




Viewport Overview 2

* Right click in the background of the the Main Viewport - since
there is only 1 viewport in this example there are only 3
options: Edit, Hide and New

* When Edit is selected the Create/Edit Viewports menu is T
displayed with 5 options; these options are explained in the -
following slides e

* When there are 2 or more viewports, a right click has 4
additional options: Copy Transform, Paste Transform, Link and
Exchange with Largest Viewport

* Copy Transform and Paste Transform can be used to copy the
view from one viewport to another; use Copy Transform in one . B
viewport and Paste Transform in another to copy the view from S
the first viewport to the second




Linking Viewports

* The Link option can link 2 or more viewports
that have the same or totally different views in
them

* To link 2 viewports, for instance the right and
left views of the airplane, right click in the first m \T@ﬁr’
viewport and select Link — then perform the
same action in the second viewport; the 2
viewports are now linked; more viewports can
be linked in the same way

* To unlink the viewports, right click and select
Unlink in each of the viewports that was
linked




Exchange with Largest Viewport

* The Exchange with Largest Viewport option exchanges the view of a smaller
viewport with the one in the largest viewport

e staticPressure

439.20
19.36 |

Clip @ X=-0.50




Viewport Background Color 1

» Select a viewport and right click to edit the viewport; click the Background expand
arrow » to display the options - the expand button is now pointing downwards ¥
to indicate that the menu has expanded; the viewport background colors can be
constant, blended or inherited from the default viewport; the default color is a
blended color that changes from black at the bottom to gray at the top in 3 levels

Viewport: Main Viewport [

Style L B Vewports () Creste @ Edit

fea | o

View : J Type

¥ Background

Constant

Image

Part Select » * Bounds

The background of a viewport can also be an image; select
Image under the Type Selection box and the system will ask
for an image file name to display in the background

¥ Background




Viewport Background Color 2

* For a Blended background, up to 5 horizontal level colors can be specified with
blending between each level

* To create a new blended background color,
do the following:

o Select Blended under Type

o Enter the # of Levels, for example 4

o Set Edit Level to 1 and enter the RGB values,
for instance .3, .1 & .7 or click on Mix Color... :

o Do the same for the other levels and a new FERCCRT
Blended background has been created




Viewport Background Color 3

e Use the Inherit option so the selected viewport(s) inherit the background type

and color from the Main viewport
* In this example the new viewport (# 1) has the default Blended colors and when

that is changed to Inherit, it takes the local color of the default viewport




Viewport Border and Location

* The border of a viewport can be made visible by clicking the Border arrow; the
border visibility can be toggled and the color of the border can be selected as well

€ Create/Edit Viewports X
=] Ve
eeeeee [] Limited redraw Help
* The position and size of a viewport canbe _ == | =
entered by clicking the Location arrow e

Create ] Limited redraw Help



Viewport Bounds Visibility

* Part bounds can be displayed per viewport; click on View -> Bounds Visibility
from the Main Menu to toggle this feature on; right click in a viewport and click on
the Bounds expand arrow

* The attributes of the Bounds Visibility feature can be modified with this panel

‘ Create/Edit Viewports X
p
H Viewports O Create ./ (® Edit

i Background |

[ » Border |

= Bounds

General Axis Specific
__All Axes
] Visible Dimension 3D
Line width 2 pixels ~

Label size

] Auto size Length As specified
R1.00 G100 B/1.00 | Mix...

Opacity 1.00 |
Gradation/Grid
Line width |1 pixel ~ Line style Solid jd

R 100 G 1.00 B 1.00 | Mix..

" Sub-Gradation/Sub-Grid
Line width |1 pixel ~ Line style Solid =

i Location |

[ * View |

Create D Limited redraw Help



Selected Viewport Special Attributes 1

e Click the View arrow to see more options that can be set per viewport

P
* A viewport can be set to either a 2D or 3D View : :":5
Dimension; if the viewport is set to 2D, only planar S
parts will be displayed in the viewport and the b Location
rotations in that viewport can be only around the v v (B3]
screen Z-axis 9] perspective
[¥] shaded
[V] Hidden line
e Each viewport has it’s own toggles for Perspective, foseredo
Shaded and Hidden Line display modes =

[ Limited redraw Help



Selected Viewport Special Attributes 2

* A viewport can track a Node Number, a Part Centroid or the Part XYZ Min or Max
values; as a model changes over time the viewport will remain centered on that
location; this can be very useful for transient datasets

P Background
P Border

P Bounds

» Lighting

P Location

¥ View

View dimension

Perspective
Shaded

Hidden line
MNode tracking




Viewport Layouts

 When EnSight is started, it creates a single default viewport (labeled Main
Viewport) that fills the entire Graphics Window
e Right click in the viewport and 6 viewport layouts are displayed:

Pemorch Vo L1 1 single full viewport

s LI 2 vertical viewports, side by side
Viewports » reate H H

e Mo FH 2 horizontal viewports, top and bottom
Part Visibility Y [0 2 vertical

;OQ.EH‘-';U“:;'.‘-‘E”‘ . Z 2 horizontal E 4 equal VieWpO rtS

es.lze ra IC%W\n jow \ 4Equa‘

condCar |5 Il H] 4 viewports with 3 equal vertical

Send Image To AR 3 . .
e i Fd 4 viewports with 3 equal horizontal
Paste transform in —

o t“dkeAll

Exchange with largest viewport Save Viewport to File

* Click the layout that is desired; in this example the
4 equal viewports layout is selected and the system
resets the views in the new viewports




New Viewport

e Right click in the viewport and select Viewports -> Create; this will create a new

viewport in the top left corner of the Graphics Window
* The new viewport can be resized by dragging the borders and moved by clicking

and dragging in the new viewport




Pop/Push Viewport(s) Forward/Back

* EnSight allows overlapping viewports; the viewport order can be controlled with
the Pop Viewport(s) Forward icon # and Push Viewport(s) Back icon #; click in a

viewport and click either the Pop or Push icons
* The Main Viewport can also be popped forward or pushed backwards

Fle Edit Creste Query View Tools Window Case Help
BORPBEADEE AP 5 5o [ *3"-'3“3"1 AN
parts x i

e i [som

Vorebies | Armotstiors | Posfasenes | vesports
. @ & B Ak ¥ BIFDe un







Texture Mapping Overview

e Texture Mapping is a technique whereby a 2D picture is projected onto a 3D
object or even wrapped around a 3D object

* The easiest way to use Texture Mapping is to take a picture and use it as a decal (a
sticker) and place it somewhere on a 3D object; Texture Mapping can also be used
to display a pattern over part of the 3D object or the entire 3D object

e To access the Texture Mapping panel, select a
part, click the Surface Property Editor and cI|ck the
Texture arrow; click the Edit
Textures button to display the ]
Textures menu —

» Predefined Materials

|||||

1 © 5 © ® 8 8 & © 5 ©°5 B © B© P
iv8888888888888§
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Texture Mapping — 15t Method - 1

* The following example projects the front label of a Tide
detergent bottle onto the front of a 3D model of that

[ il 1 ‘ s
* On the Textures menu, load a picture by right clicking on 3;‘? m
the first texture and selecting Load Texture; this will —=—
display a file browser where a picture file can be selected
(.png, .jpg, .bmp etc); a high resolution image will give _ —_—
best results P s e el
By e 2% |

* As soon as a picture is selected, a thumbnail will be
displayed on the Textures menu; in this case the front
label of the Tide detergent bottle




Texture Mapping — 15t Method - 2

* The fastest way to apply a texture map is to use the Plane Tool;
in this example the XY-plane of the tool is parallel to the front
of the Tide bottle with the Z-axis sticking out the front of the
display

* |t’s easiest to look at it from the front view with View ->
Perspective switched off

e Select the bottle in the Parts List and left click on the first
texture with the Tide front label; this will project the texture
along the Z-axis onto the bottle; the strange pattern on the
bottle is caused by the Repeat Mode on the Textures menu




Texture Mapping — 15t Method - 3

* Repeat Mode is set by default to Repeat which is typically ‘l
used for patterns; for this example change it to Clamp rﬂ: P

* To make the system use the current size, position and
orientation of the Plane Tool, click on the Get Proj from
Plane Tool button; this will update the texture map to use
the current Plane Tool

e Adjust the size and position of the Plane Tool and click the
Get Proj from Plane Tool button after each change; after
several changes the fit will be near perfect




Texture Mapping — 15t Method - 4

e Rotate and zoom in on the model (watch it full screen for instance by hitting F9)
and see that the texture map adds a great amount of realism to the model

 When the model is rotated to the back of the bottle it will be clear there’s a
problem; the front label is also mapped on the back of the bottle and because of
the Z-axis projection, it’s in mirror image

* This can be fixed by cutting the bottle in 2 halves; click
the Tools button on the top Main Menu and select Box;
position the box in the middle of the bottle and make
sure it covers the entire half of the bottle; click the Clip
icon and select Box as the Use Tool




Texture Mapping — 15t Method - 5

* The model looks like this with the Box tool covering half the
model; the Box tool’s axis can be resized and the entire tool can
be moved by dragging the origin point of the 3 axes

* With the bottle still selected in the Parts List, cut the bottle with
the Box tool using the Clip feature; select In/Out as the Domain,
this will create 2 new bottle halves in the parts list, named
Bottle + and Bottle - ; at the same time it will hide the original
Bottle part

Parts g X

|Name |Id |Show |

= Casel
‘P Bottle 139

Bottle + 1
+ Bottle - 2

td
||




Texture Mapping — 15t Method - 6

* Now there are 2 bottle halves that can be texture
mapped individually using the same Z-axis
projection method as described before to texture
both the front and the back label onto the Tide
bottle

* Under Interpolation select Nearest or Linear, whichever looks best

* On the Textures panel, set Texture
Mode to Decal T

Compute textu ==

Lnear PP
Inear z




Texture Mapping Exercise

* Load bottle.case and cut the bottle so the front and back labels can be texture

mapped on it
* Texture map both labels onto the bottle
* Create 2 viewports side by side and show the front and back view at the same

time; link the viewports and make the viewport borders invisible




Texture Mapping — 2"Y Method - 1

* The second method of using Texture Mapping is to use an image as a pattern over
the entire 3D model or a portion of it; patterns like wood, brick, fabric etc can be
used to give a 3D object more realism

* The Plane Tool is again used to specify the Z-axis that will define the way the
pattern is projected onto the 3D object

 The Comanche helicopter body will be used to texture map a pattern onto; the
color of the body of the helicopter is military green




Texture Mapping — 2"Y Method - 2

* The following patterns are textures that were found on the internet and will be
used to texture map the Comanche body

—?‘EE' "
%E"E.'.TE"‘ =

camouflage water drops wood brlcks $100 b|II

* To use one of the above textures, do the following:

o Load the Comanche model, select the Comanche body (Part ID 4) and open
the Textures menu

o Toggle the Plane Tool Visibility icon on

o Right click the first texture field and select Load Texture... and load the
camouflage image from the file browser

o Left click the thumbnail that just appeared on the Textures menu and the
texture will appear on the body of the Comanche



Texture Mapping — 2"Y Method - 3

* On the Textures menu the Texture Mode is by default set to
Decal; the Repeat Mode is by default set to Repeat; the
Comanche model will look something like this

* Set Repeat Mode to Clamp and only the portion of the
object that is under the Z-axis projection will be textured

* Set Texture Mode to Replace and only the textured portion
of the object will be displayed




Texture Mapping — 2"Y Method - 4

* Still on the Textures menu, set the Texture Mode to Modulate and the color of
the object (military green in this example) will shine through the texture and it will
preserve the shading of the model underneath the texture map; the Repeat Mode
has been set back to Repeat

* By changing the color of the Comanche body and by modifying the size and
orientation of the Plane Tool, the texture map will be influenced; after every
change to the Plane Tool, click the Get Proj from Plane Tool button to update the
image |Get proj from plane tool |




Texture Mapping — 2"Y Method - 5

* Here are some examples of texture maps on the Comanche




Skybox Overview

e A Skybox is a cube that is placed around the entire model and the 6 sides of the
box are texture mapped with 6 images that are continuous at the seams; this
creates the illusion of a 3D world around the model that rotates as the model is
being rotated

* The cube has to be significantly bigger than the limits of the model, so the user
can zoom in to the model and see the 3D world in the background

|
- .
-

Click the movie to play



Skybox 1 &

* To create a Skybox around the Space Shuttle model, do the following:
o Load the model and texture map the shuttle for even more realism (set View
-> Perspective to off to make it easier)
o Zoom out so the model is relatively small at the center of the screen and click
Tools -> Box (resize the box if needed)

o Select the Space Shuttle (Part ID 2) in the Parts List
o Click the Skybox icon ® and click Ok



Skybox 2

o Select a Skybox picture in the file browser; a
Skybox picture has the following layout

o Switch of the Box tool and switch Perspective
back on

o Zoom into the Skybox so the model can be seen;
switch on any particle traces, clip planes,
isosurfaces etc

o Click F9 and rotate and zoom the model full
screen

o A Skybox will be recorded in an animation



Texture Mapping Exercise

e See the EnSight 10 Advanced Training Exercises handout and do Exercise 4







Keyframe Animation Basics 1

EnSight can create smooth and complex animations using a process called
Keyframe Animation

In a keyframe animation, a particular start view and a different end view (called
keyframes) are defined and EnSight can automatically generate frames to
interpolate between the two views creating a smooth animation

A keyframe animation will record not only all rotations, pans and zooms that are
used but also changes in transparency, auxiliary clipping, particle traces,
isosurfaces, clip planes, plots, texture maps, a skybox etc

The length of the animation is determined by the number of frames generated
between the two keyframes



Keyframe Animation Basics 2

* A keyframe animation can also be used to record a transient model; the time line
of the dataset can be controlled

* The results of a keyframe animation can be written to various movie formats such
as MPEG, AVI, QuickTime, Flash etc

* The resolution of the animation can be controlled from NTSC, PAL, DVD, HD 720p,
HD 1080p up to User Defined; anti-aliasing can be used to get the highest possible
quality for the frames used in the animation

* Once EnSight is starting to generate frames, the process can be aborted by placing
the cursor in the Graphics Window and pressing the [B key on the keyboard (&l
for abort)



Quick Animations

* A fast way of generating a keyframe animation is to click
the Keyframe Animation -> Quick Predefined Animations
toggle; this displays a panel where 3 predefined options
can be selected

* Enter the total number of frames, one or more of the
predefined options (Fly Around, Rotate Objects and
Explode Views) and type in the desired parameters for
each option

* Click the Create Predefined Keyframe button and the
keyframe sequence will be created

[ Keyframing [ Create ] [ Delete...

¥ Quick predefined animations
Total frames 200 5
Accelerate at first keyframe
Accelerate at last keyframe

Select any combination of predefined animations:
—

Fly aroun d
Starting direction Revolutions 1[5

Rotate objects

Positively = | About X withrevsof 1 |2

Positively = | About¥ withrevsof 0 |2

Positively = | About Zwithrevsof 0 |2
Explode view

Origin X 3,3032e+4000 Y -1.4123e-002 Z 9.3823e-001

Get transform center

Direction Distance 1,
HISE E] 1.0650e+001

Create predefined animation

Transient data settings




Keyframe Animation Creation 1

* The Space Shuttle model with the particle traces will be
used as example

* Once the model is loaded, select the -Y view and
press the ‘Fit Geometry’ icon # so the Shuttle is
facing left =

P Quick predefined animations
Speed and actions

P Run from/to
Transient data settings

* Click the Keyframe icon Fi ; on the menu click the Create ‘
button — this will create the first keyframe

* Then rotate the model to the front view by pressing &
twice and click Create again - this will create the second
keyframe

Keyframe 2



Keyframe Animation Creation 2

* EnSight just created a keyframe animation and it can be
played back; click on the Run button and the animation

will be played e —
D@E@@@
- Click the movie to play
* This animation is not very useful because the playback Sl
time is less than a second; this is controlled by the Speed oot
and Actions button; clicking this toggle will display a menu e
[ ]
where the number of Sub-frames to the Next Keyframe B TR
can be entered; this number controls the speed of an
animation
]




Keyframe Animation Creation 3

* In this next movie the number of subframes has been
set to 88; the animation now takes exactly 3 seconds
to play - why 3 seconds? Well, an animation has a
default frame rate of 30 frames per second and since
there are 2 keyframes that were created (the start
view and the end view) plus 88 sub-frames, there are
a total of 90 frames - at 30 frames per second, that’s
exactly 3 seconds

Click the movie to play

Keyframe 1 Keyframe 2

Frame #1 #90



Keyframe Animation Creation 4

« After the first 2 keyframes, more keyframes can be created; press ltwo more
times and zoom in on the Space Shuttle, then click Create again; there are now 3
keyframes and 2 sets of sub-frames; to make the segment from the second
keyframe to the third keyframe also 3 seconds long, the number of sub-frames
have to be 89 - here’s why:

KF1

Frame #1

* Note that the animation between keyframes 2 and 3
not only rotates but also zooms at the same time
(noticed the animated particles?)

Click the movie to play



Keyframe Animation Creation 5

* As soon as 1 or more keyframes are defined, the

Keyframing toggle will be checked; when this toggle is ore  Comes] [ows
checked, it means there are 1 or more keyframes ;S
A, =

 When the toggle is unchecked, the entire keyframe
sequence is deleted; click on Save to file a keyframe
sequence and press Restore to read it back in from a file




Keyframe Run Attributes

» After 2 or more keyframes have been created, the Speed
and Actions panel will become available; on this panel
besides the number of sub-frames, options to animate
Isosurfaces, Clips and Transparency changes can be

toggled on

* Click the Transient Data Settings toggle if the dataset is
transient and the motion should be included in the
animation (if the dataset is not transient this feature is

grayed out)

[¥] Keyframing [ Create ] [ Delete...

» Quick predefined animations
¥ Speed and actions
[] Use interactive isofdlip
D Animate transparency change
[ spline the translations and look-from points
For keyframe 1 —
Sub-frames to the next keyframe 20 =
Hold 1[4 [[] Acceleration
Commands to execute at keyframe

Update commands

» Run from/to
Transient data settings

Help




Animating a Clip Plane

e Create another Space Shuttle keyframe animation
starting with the shuttle facing left with a clip plane in X

* Click the Create button then rotate the model 180° so it’s
facing right; left click the clip plane and drag it so it’s just
behind the Space Shuttle; now click the Create button
again

* The animation now rotates and moves the clip plane at
the same time

Click the movie to play



Recording a Keyframe Animation 1

To make a movie from a keyframe animation, click the record
icon @ or click File -> Export -> Animation; the Save
Animation menu is displayed

Make sure to select the toggles for Keyframes Play and Reset

Enter the name for the movie

Click the Advanced toggle to display a menu where the
Window Size and anti-aliasing (Number of Passes) can be set

Flipbook: Play Reset

Solution time: Play Reset
Mumber of frames to record 90

File prefix I:/EnSight Main Folder/CEI  |Prefix select...

P Advanced

[ QK ][ Cancel ][ Help ]




Recording a Keyframe Animation 2

* The Set Format button displays a variety of movie formats
that can be selected; choose a format, in this example AVI, l=——————
and see the options for that format Arimated races: 1] et

Current format: Microsoft AVI Movie

Postscript

POVRAY Geometry
| Microsoft AV Movie | Szt 1.00
Microsoft Bitmap Image

* The Stream Bitrate controls the quality of the movie; a
higher number results in a higher quality but at the cost of
a bigger file size

e Click the OK button on the Save Animation menu and the

uuuuuuuuuuuuuuuuuu
sssssssss

movie will be created TR

* The Message Area in the lower left corner of the EnSight

window will display the frame numbers that are being ]
generated l“FramelZofgﬂ**



Keyframe Animation Tips 1

e Creating many keyframes does have its drawbacks; for instance if a certain
keyframe sequence has to be modified, there’s no way to just go back to that one
sequence and modify it; for this reason it’s better to create a keyframe sequence
between only 2 keyframes and then write it as an animation file

» After all the individual movie segments have
been created, a free program supplied by CEl
called EnVe is used to create one complete
movie from all these segments




Keyframe Animation Tips 2

If an animation is needed that can be continuously looped, make sure the start
frame and the last frame are the same

Remember that the graphics on a workstation run at a different frame rate
(normally slower) than a movie (30 frames per second); this means that an
animation that looks fine on a workstation could be too fast when played back as
a movie

When an animation is created using a large window size (resolution) and/or anti-
aliasing, the generation time of the movie file will be significantly longer

Creating a keyframe animation is pretty easy; however, creating a great movie
using keyframe animation takes skills, creativity, a plan of what the movie should
look like and experience



Keyframe Animation Examples

HCCI Engine In-cylinder

Pulsed Jet System for Suppression

of Ground Engine Vortex

for Reducing Foreign Object Damage

and Risk of Engine Surge

Contact Lens Packaging

Boeing C-17 Ground Vortex



Keyframe Animation Exercise

e See the EnSight 10 Advanced Training Exercises handout and do Exercise 5




Boeing 787-10 Dreamliner
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Materials Library Overview 1 £

* EnSight 10.2 introduces a predefined materials library that can be used to
enhance the realism of parts

* The Surface Property Editor is used to assign a material to a part — click the Color
Wheel icon ® to display the menu ” )

* The Surface Property Editor menu is similar to the
previous Color Editor menu but it has more lighting
controls and it contains several new menus as well:

o Predefined Materials
o Opacity By Variable [rretmet e ]

;P:adli-ri\ghting a"dsﬂ;j:rmgh Quality ~
o Surface Flow Display e " !
, . , e L
* The Texture menu is now directly accessible on the e P — "

rf » Opacity By Variable i

Surface Property Editor menu T i

I (i Surface Flow Display i




Materials Library Overview 2 £

The materials library is accessible by clicking the expand
button » to the left of the Predefined Materials label

When clicked, the materials library opens up and displays 6
types of materials - the expand button is now pointing
downwards ¥ to indicate that the menu has expanded

By default, parts are not assigned a material when they are
created or read in from a dataset

To see the available metal materials for instance, click the +
sign to the left of the Metal label; this will open the Metal
group and it will display several metals

Select a part in the Parts List and select a material, for instance
Metal -> Chrome — this assigns the metal chrome to the part
that is selected

GPredeﬁned Materials

aaaaaaaaaaaaaa

etal



Materials Assighment Example

e Use the ‘Chevy Traverse Wheel.case’ dataset as example

* Assign Chrome as the material for the rim, rim center logo edge and rim center,
Rubber -> Hard for the tire, use Paint -> High-gloss for the caliper, Aluminum for
the rotor, brake line and the valve stem, Iron for the brake housing, Gold for the
GM logo and Plastic -> Hard for the valve cap — modify some of the slider settings
and see what the effects are; adjust colors as needed

Without Materials With Materials With Materials, texture map & road



Lighting and Shading per Material

* The sliders in the Lighting and Shading menu have different options depending on

the material that is selected

* The Metal and Glass group and the Paint —> High-gloss and Semi-gloss have
reflections — on the Lighting and Shading menu there’s an additional slider for
Specular Reflections for these materials — some of the Glass and the Gloss Paints
have a Refraction Index as well; all other materials are matte and do not have

reflections

Depending on the selected material, the Lighting and Shading menu can have

from 1 to 8 sliders that control how the materials look

~ v Lighting and Shadina
Shading Smooth High Quality

Specular reflection

Double sided Reverse surface normal

Lighting and Shading menu for Glass -> Mirror

~ v Lighting and Shadina
Shading Smooth High Quality i
Ambient

Diffuse |

Specular shine |
Specular intensity |

Specular reflection [ |

Specular tint [ |
Opacity [ |
Refraction index |

Double sided Reverse surface normal

Lighting and Shading menu for High-gloss & Semi-gloss paint



Style Feature to Copy Materials

The color and material settings of a certain part can be copied to other parts by
using the Style feature in the right-click menu

Put the cursor on the part with the color and material that needs to be copied and
right-click; then select Style and click Copy

Edit...
Create
Hide
Delete

Now put the cursor on the part that needs Clone

the new color and material settings and d'dk:bvbd ’

right-click; then select Style and click Paste o v i

Style -> Paste can be used for multiple parts oo o —

and groups as well hfl S
G-

Please note that the Shading Type is not

copied from one part to another



Notes About the Materials Library

* Some notes about using materials:

o For Glass -> Mirror, there is only 1 slider for Specular Reflection in the Lighting
and Shading menu; there is no color assigned to a mirror

o Auxiliary geometry can serve as reference geometry to increase the realism of
the scene; click on Create -> Auxiliary Geometry to select the plane that’s
needed; the road surface in the i e
image on the right was created using B
Auxiliary Geometry with a texture map o= L

LI Xmin L1 ¥ min (4] Z min
(] X max (] ¥ max [] Z max

o To create even more realistic scenes, use = |
multiple light sources and Ray Tracing; this = e s e
is discussed in the next 2 chapters

o For high quality output, use antialiasing
and make sure the Shading is at least I

set to Smooth; switch off the Model Triad

Auxiliary Geometry

Normals point Inward M

Get origin from cursor Set cursor from origin




Using Materials on the Chevy Traverse




Chevy Traverse Animation
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Multiple Light Sources Overview

EnSight 10.2 Has 7 additional light sources besides the standard light

Using multiple light sources has a significant effect on the realism and overall
visual quality of the model, particularly when Ray Tracing will be used

There are 3 different types of lights: Directional, Spot and Point

Each light source can be placed anywhere in 3D space € s

Click View -> Lighting to display the Light Source Editor L D Pe
menu R
The intensity and color of the lights can be controlled 55212232225 3 om I
The first light source is the original light source that has G

always been present in EnSight; the light is from the user

in the direction of the —Z screen axis, towards the model;

there is no light attenuation (gradual loss in light intensity)

and the type of light can not be modified



Types of Light 1

e Each of the 7 additional light sources can be active or inactive —
use the toggle to switch a light source on or off

* Each light source, except light source 1, has a Glyph (anicon) in
the graphics window that indicates its position and orientation;

the visibility of a glyph can be toggled on or off; a glyph has 3

hot points: at both ends and at its center

* There are 3 types of light:

o Directional - the light is located at infinity and points towards
its end; there is no light attenuation; the glyph and hot point
locations for this light are:

+ + .
Moving the glyph at its center has no effect on the lighting of
the model; only moving its end points changes the lighting
effects

(4 Light Source Editor X
Name Active Visible Type ~
Light source 1 [ At viewer
Directional
Light source 3.7 ] Spot
Light spufce 4 [] O Point
light source 5 [ [ Directional
Light source 6 [] ] Directional
Light source 7 [] OJ Directional
Light source 8 [ O Directional &

Active Visible Glyph size 4.308400e-002 |+
Type Directional

This light is located at infinity and casts light in the
specified direction. The Location specified below is only
used for displaying and moving the light source in the
graphics window. There is no light attentuation

Intensity 0.75 ] N
Casts shadows for raytracing
Location
X Y z

4.747619e+000 < -1.703982e+000~ |4.948350e-001 =
Get cursor tool pesition

Ray Direction

Normal: X Y Y4
0.012 < 1.000 < |-0.003
Oor

Ray end: X Y z

4.756146e+000 + -1.013834e+000% 4.924500e-001 =
Get cursor tool position r'@



Types of Light 2

o Spot - the light shines towards its point; this light has attenuation; this light type
also has a spot angle as well as a falloff angle which defines how blurry the light
cone will be; the glyph and hot point locations for this light are:

+=—} o+ ¥

Moving any of the hot points has an immediate effect on the lighting of the
model; use the Falloff % slider to control the blurriness of the light; use the
Intensity slider and the length of the arrow to control the light intensity

o Point - the light shines in all directions and is located at the specified point; this
light type has light attenuation; the glyph and hot point locations for this light

are: J

Ray End



Types of Light 3

Moving any of the hot points has an immediate effect on the lighting of the
model; moving the Ray End (the small sphere at the end of the glyph) towards
the light source will dim the light — moving it away from the light source will
increase the intensity of the light until at a certain distance it’s not noticeable
anymore; the direction of the light source has no effect on this type of light




Notes About Light Sources

Using multiple light sources of various types can greatly enhance the overall visual
guality of a scene

Start by switching off all available light sources

Add the first light source and don’t use the first default light since this is often
overpowering and it will make the scene look flat

Use Light Source 2 as the first light source to light the overall scene; experiment
with the position, color and intensity — click and drag the glyph to various
positions to see the effect

Use additional light sources to fill or back light objects you want to focus on
When multiple light sources are used, make sure not to oversaturate the scene
with too much light — experiment with the intensity slider

Lighting a scene properly is as much art as it is science; the more experience
someone has in lighting, the better the scene will look



Example of Using Multiple Light Sources

Nodig Bisettights| light



——{ Default Light vs 3 Light Sources

Default light 3 Light sources, no default light
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Raytracing Basics

Raytracing is an advanced rendering technigue that traces the path of light and
simulates the effects of its encounters with virtual objects

This technique is capable of creating highly realistic images; however these types
of images have to be calculated by the system and this takes time

Raytracing can accurately create a wide variety of optical effects including
multiple lights, shadows and reflections

EnSight uses a build in raytracer called enRay — this Raytracer can be accessed
directly from within EnSight

The implementation of the Raytracer in terms of the GUI has been kept to a
minimum to ensure ease of use

Depending on the quality of the output and the complexity of the scene,
Raytraced images can take several seconds to several minutes to calculate



Creating a Raytraced Image 1

* Click on File -> Export -> Image and click on the Raytrace
The Scene toggle; this informs EnSight to use the Raytracer
to create the image; the anti-aliasing options are disabled
since they are automatically set in the Raytracer

* Click the Raytracer Settings button to see the available
options for the Raytracing process

* The Surface Integrator has 2 options: Whitted or Ambient
Occlusion

o Whitted will produce images with sharp shadow edges
that typically occur on a sunny day without any clouds

o Ambient Occlusion will create much softer, blurry
shadows that occur on a sunny but slightly cloudy day

€ savelmage X
SetFormat... | Current format: PNG Image
To file (prefix): z/Chevy Traverse Wheel 01 - Light Source 4P | Prefix select...

[ convert To Default Print Color [] Show Plotters Only

~ ¥ Ady d
Raytrace the scene
[ raytrace externally External startup settings...
Window Size HD 1080p ~ (X[ 1920 Y| 1080
Save multiple images Render to offscreen buffer
Stereo |Current
Screen tiling: X |1 YL

@ Raytracer Settings X
Qutput |EnRay - Physically based renderer |«

Modern mathematical photorealistic rendering system

|:| Use OpenGL reflection map

Use OpenGL foreground

Surface integrator | Whitted -

Quality (Jow to high) '

Help Cancel



Creating a Raytraced Image 2

* There are 6 Quality settings for both Surface Integrators; on setting 1 (the lowest
guality setting) the image on the left takes about 7 seconds to create on a Dell
Precision 7710 laptop; the image to the right on quality setting 6 (the highest
quality setting) takes about 160 seconds to create using the same laptop




Create Auxiliary Geometry

* Click on Create -> Auxiliary Geometry to create the road

@€ Edit attributes for tagged Auxiliary Geom X
surface for the Chevy Traverse model for instance © nmiaycem  Ocee / ® st Claans
* This uses the sides of the bounding box of the modelto | e
. . . Geometry ty;:.m w
create up to 6 sides; in this case only the bottom Z-plane  ||=es=
. . . % max []ymax []Zmax
of the bounding box is needed so that is selected B T—
* This plane can be used to texture map or to assign a oo [sotonmesior | [zsaonersor | [corwamesor
material for instance -

e Shadows from the Raytracer will be cast onto the
Auxiliary Geometry

Create with selected parts

[ pelay update Apply changes Help



Wheel - Whitted Quality 3

* The following image, using Whitted on Quality 3, takes about 20 seconds to
generate




Wheel - Ambient Occlusion Quality 3

* Here’s the same image with Ambient Occlusion on Quality Setting 3 (70 seconds)




Ambient Occlusion, Quality 3
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—{ Chevy Traverse - Whitted Quality 3

Turbulent Kinetic Energy, m?/s?
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Chevy Traverse — Ambient Occlusion Quality 3

Turbulent Kinetic Energy, m?/s?
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NASA’s Space Shuttle Atlantis Launch
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The Transformation Editor 1

 The Transformation Editor can do transformations with exact values; it can also
perform several other useful tasks

* Click on Edit -> Transformation Editor and a panel is
displayed that has Transformation Editor in the title bar
and then in brackets Global Transform; the phrase in
brackets indicates the current function the Transformation
Editor is executing, so in this case it is a global —
transformation e

P +
' 0

Which viewport({s) Scale settings

Incremen t 1.000000

Limit  50.,000000

* There are 4 transformations that can be done: Rotate,
Translate, Zoom and Scale around any of the axes




The Transformation Editor 2

* To do a global transformation with exact values, use either
the slider, the forward and backward increments or type in
a number in the Increment or Limit field

* Forinstance, if a rotation is needed around the X-axis with
an angle of 34.95°, type in 34.95 in the Increment field and
click the forward or backward button or type in 34.95 in
the Limit field and move the slider to its limit in either
positive or negative direction; the total angle will be + or -
34.95°

File Editor function  Help

Transform action:

Aboutaxis: @ X O Y @z © al

R
0

Which viewport{s) Scale settings

Increment it 1,000000

Limit  90,000000

Transform action:

Aboutaxis: @ X ¥ Oz @ Al

s

' 0

Which viewpart{s) Scale settil X
- [reoren e |

Limit  50,000000

0 +
' g
Which viewport(s) Scale settings

Incremen t 1.000000

Limit  34,950001




The Transformation Editor 3

 When parts are zoomed in very closely, the model can progressively disappear;
this is called Z-clipping; there are 2 Z-clip planes: the front and back planes and
they are in the Z-axes of the display so coming out and going into the screen

* The Z-clipping in EnSight can be controlled by clicking on Editor Functions -> Z-Clip
to display a panel that shows the Front and Back Z-clip planes (the red lines); the
white box represents a bounding box of the geometry

e By default the Z-clip buffers float with any transformation;
however, if Z-clipping occurs anyway, the user can modify
the Minimum Z-Value by making it smaller or larger

d
&




The Transformation Editor 4

* The tools in EnSight (Cursor, Line and Plane) can also be
manipulated using the Transformation Editor; click on
Editor Functions -> Tools -> Line and the following panel is e s s
displayed; please note that the title bar displays Line Tool .

Aboutaxis: @ X (Y O Z Al

in brackets = . —
* The transformation tools on this panel can be used to
Rotate, Translate and Scale the Line Tool by exact values
* For the Line Tool, this panel lists the start and end points e =

Line by 2 node IDs
-1 -2

* The Line Tool can also be positioned using 2 Node ID’s



The Transformation Editor 5

* Asimilar panelis available for all other tools (Cursor, Plane, Box and the quadratic
tools as well)

X ¥ Z
5.0000e-+000 2.0000e-+000 0.0000e-+000

* Click on Editor Function -> Center of Transform to display or set the coordinates
of the center around which the model transforms; this can also be done by
clicking the Pick icon * and selecting ‘Pick Center of Transform’ and then
selecting a node of a part using the cursor and the [ key on the keyboard



The Transformation Editor 6

* Click the Tool Location Settings icon (% and then Reset to display a g

menu that allows tools and viewports to be reset

* When the Reinitialize button is clicked, the center of transform is
modified to the geometric center of the visible parts on the
screen

* Clicking the Tool Location Settings icon and then Tool Location
Editor brings up the Transformation Editor displaying one of the
Tool menus

Toel location editor.. ‘

Teol lecation editor...




The Transformation Editor 7

* Another method of displaying the Transformation Editor is to click the Graphics
Window Transforms icon |& and then select Transformation Editor; the system will
display the Transformation Editor in the Global Transform mode

F—f} Rotate

4t Translate

;’E foom

IF] Rubberband zoom
[ Rubberband region

Transformation editor...
Reset...

& Fie
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Create Attributes (Parts) 1

* When a function on the Feature Toolbar is clicked, for

A . . . . . . FT Im/ Edit [] Advanced
instance Particle Traces in this example, EnSight will display |-
. verigble [Momentum ]
the basic Create Traces menu = o —
Emit from [] tnteractive emitters
Show as Ribbon width | 1,6285¢-002
[ Surface restrict [ Pick surface Direction

* Please note this menu is to create a new particle trace part as
can be seen by the Create selection box

* This menu displays the basic creation features that are
available for this operation and are displayed under the
Creation toggle

Create with selected parts ]

Delay update Apply changes Help




Create Attributes (Parts) 2

For more advanced features, click on the Advanced toggle
The system displays several more options to create particle
traces

For instance, for Surface Restricted particles, a Variable
Offset and a Display Offset can be specified

For pathlines the Total Time Limit, Emission Time Start
and Time Delta can be entered on this menu

At the bottom of this panel there’s a toggle called Massed
Particles; when this toggle is switched on, a new panel will
be displayed that allows particle traces to have a mass
(regular particle traces are massless)

sssss

2
[] Surface restrict [ Pick surface Direction [+—7J
Variable offset |2, 1070e-005 Display offset |0.0000e+000
Arrows MNane ~
#of arrows B Arrow size | 1,0178e-002
Emitter informatios
Emitters

at current time
Total time limit  DEFALLT Set to default

Emission time start 0.0000e-+000 Time delta  0.0000e+00

Time step determination
sssssss 2 Minangle 2.0

Rot. angle  30.0 Maxangle 15.0

J [ Massed partice atiributes

Create with selected parts |

Delay update Apply changes




Create Attributes (Parts) 3

* The Massed Particle Attributes panel has several tabs that
specify how to define the massed particles; see the User S
Manual for more information about the mathematical
background of massed particles — L

 Scroll down on the Edit Attributes menu and click the other =
toggles on the Edit Attributes menu to modify General N
Attributes, Node, Element & Line Attributes and
Displacement Attributes; for some parts it will also display UK
Axis Display Attributes

» General
» Hode, element and line

» Displacement

Create with selected parts
] Delay upda te | Apply changes Help




Edit Attributes (Parts) 1

* When a part in the Parts List is double clicked, the Edit Attributes menu is
displayed; this menu is very similar to the Create Attributes menu but on this

menu the Edit selection box is active

Please note that in the Parts List the part that is being
edited has the ~ icon in front of the name to indicate
this is the part that is being edited; even if another part

is selected, the icon will stay in front of the part that

was edited last

Parts

g x

| Mame

= Casel

rism-cells-6
@id—tunnel
id-lwr-bar-2

fluid-lwr-bar-1
fluid-hzx-side2

|Id |Show E

L R

[] Delay update Apply changes




Edit Attributes (Parts) 2

* Toggle the Advanced button and EnSight will display several
more options

* Click for instance on the Displacement toggle to display e
several options for this feature; check out the others as well

(General, Node & JK) e i
e =] x oooom
V__NOHE - ¥ oo
. . . . Zloe =] 7 ooowm
* The Edit Attributes menu can also be displayed by right e

clicking on a part in the Parts List and selecting Edit

’ ds-ext.grille.low. Part select L4
+ ds-ewt.arille. low
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Case Linking

* As an extension to EnSight’s ability to Load Multiple Datasets at once, Case Linking
attempts to provide an easier manipulation of the analysis of multiple datasets
o Operations performed on one case are automatically done on all other open
datasets
o Synchronization of part creation, coloring, queries across all of the cases
o EnSight 10.1 has introduced this capability (version 1)

* Make Comparisons between cases easier



Case Linking Requirements and Caveats

e Current Case Linking Requirements:
o The Parts List for all cases must be identical in number and order
o The Variable list for all cases must be identical and comparable
o Must be turned on when you load 2" case

* Caveats:
o Only 4 datasets can be case linked
o Once turned Off, case linking cannot be turned back on (no catch up)
o Uses context capability — whatever limitations on context files will apply to
case linking



Case Linking — How To

Load up for first dataset, and perform as
many operations as you’d like

Upon Loading the 2"9 case
o Select to Keep currently loaded data
o Select Link Operations for All Cases

The new case is loaded and all subsequent
operations are linked to the other datasets

All else is take care of by EnSight - there is no
other user involvement in Case Linking

@ Keep currently loaded data

Replace data for current case

Case name Case 2

Server launch configuration: DEFAULT

Optional settings
Link eperations for all cases
Apply context from case 1
Create new viewport for this case
[T clone current connection
[T Manual connection
Reflect model about axis: X Y zZ

Origin: X (0.000000e+000 | Y |0.000000e+000 | £ |0.000000e+000

[ OK ] [ Cancel




Case Linking — Operation 1

* In Case Linking mode:

@)

O
©)

Separate Viewports for each case are made

= Viewports are linked for transformations
Part Edits and creations are done across all cases
Variables are created across all cases

= Constants are created for each case as well
Queries are created across all cases
Interactive Probes are performed across all cases



Case Linking — Operation 2

* Load the first model, and perform the operations you desire

€ Ensight e 1004 = . multiple _model 600.case) NI

file Edt Creste Query View Tools Window Case Help

AEERCOPERANE FEVSL £l Red=FRIAZ A TLEWE .

8 %

Interface [In-place 1]
Solid

Interface 2

Outer Cyfinder wall
Symmetry 2

Inner Cylinder Wall
Interface [In-place 1] 2
Clip_p

=%
Xixixix x) | xixixix] |

Pt e R TN
i

Actvated |un ‘Rznge

i m('::r‘;:nales x 0.0893293 . Node
I TI(:Z,S x o0 Case
; S perature x| 296.487 6 Eley
Temperature
600.000
524.122
448.243
372.365
S e _ 296.487

A w

i RIFNe
| othidbodytleSQd’mWs:rvu'ekmems



Case Linking — Operation 3

e Load the second

case, choosing to
(a) keep currently
loaded data, and

(b) Link operations

@ ensight HPC 10148) =  multiple_datas (_model 600.case)
Fle Edt Creaste Query View Tools Window Case Help

A8 E RO PELADE REYS £l

Name 16 [show [coor [cokrby

ROI=FRIALZLTLEWE .

Symmetry

Interface (In-place 1]

Solid 6

Interface 2 3 @ Keep currently loaded data
Outer Cylinder Wall

:‘.m c,ﬁ\;,, Wall Replace data for current case
Interface In-place 1] 2

Case name  Case 2

Server launch configuration: DEFAULT ']

al Optional settings

Sormbies Link operations for all cases
Name. |A<twa!eﬂ Iun ]Rznue R
Variables Apply context from case 1
Coordinates x 0.0893203 .. Node . P
Time x 00 Case Create new viewport for this case
£ Scalars .
Temperature E3 296.487_6__Elel [7] Clone current: connection

[7] Manual connection

Z

Reflect model about axis: [ | X ¥

Origin: X |0.000000e+000 | ¥ |0.000000e+000 | Z |0.000000e+000

® Vectors

o]

Temperature

600.000
524.122
448.243

372.365
296.487

<1
Varbles | Annotations | Pots/auenes | Viewports

Fluid body: 21159 client 49697 server elements



Case Linking — Operation 4

* Second Case is loaded, and all operations are automatically performed

& Ensight HPC 10140 = multple. model 600.case) oo e
File Edit Create Query View Tools Window Case Help

AEELRCLIPERARE RAEVSL £l 2ed=FRIAZ AFLIWE .

parts LES

600 de /50 de
Name [ snow [coor [colorby 00 deg 750 deg
3 600 deg
Fluid body 1 - Temperaty
Interface 2 X = Temperat
Inlet 3 % = Temperaty
Outlet 4 ® = Temperat
Symmetry 5 % = femperat
Interface in-place 1] 6 = Temperat
Solid 7 - Temperaty
Interface 2 s X = Temperaty
Outer Cyiinder Wall 9 = Temperat
Symmetry 2 0 % = Temperat
Inner Cylinder Wall u % = Temperat
Interface (n-place 112 12 % = Temperat
:hE Elane 3 X = Temie:am
ol O
Varables 8 x
Name Actiated |un. |Range | ocat
3 Variables

Coordinates x 0 171473 Node
00

Time x Case
Temperature
600.000
524.122
448.243
372.365

Q|

Varables | Annotatons | Plots/quenes | Viewports | 296.487

Clip_plane: 14740 dlient 14740 server elements



Case Linking — Operation 5

e As subsequent
cases are loaded,
operations are
automatically
performed

& Ensight HPC 10.34(a) = : multiple_datasets\hxer_model_600.case)
File Edt Create Query View Tools Window Case Help

A PERALE REGS £l #ed=Faiis A PLEWE /.

Parts 8 x 00 deg
Name [14[show [cobr Jcolorby 600 deg
3 600 deg

Fluid body 1 - Temperat

Interface 2 X ] Temperat

Inlet 3 X - Temperat

Outlet P - Temperat.

Symmetr 5 % = Temperaty

Interface (in-place 1] 6 = Temperaty

Solid 7 - Temperatt

interface 2 5 X - Temperat

Outer Cylinder Wall 9 - Temperatu

Symmet x - Temperaty

Inner Cylinder Wall o % - Temperat

Interface (n-place 112 12 X - Temperat

Clip_plane 13 X o Temperat
=750 deg =
KiE = QD

Varbles & x
tame Acvated [un. [Range |Loat
= Variables

Coordinates x 0 171473 Node
Time x 0 Case
Scalars
emperature ] 296.487 9. Elem
@ Vectors

Temperature

600.000
524.122
448.243
372.365
296.487

“ FaE B4 /B % (SR A28 |

| 1
Varibles | Annotatons | Phots/queries | Viewports



Case Linking — Operation 6

* Now, as you create
new partsin a
single case, that
operation is
automatically done
on all other cases

* The second clip
plane is
automatically
created & colored

Lo T o

€ Ensight HPC 1014() . multiple._ r_model_600.case)
File Edit Create Query View Tools Window Case Help

l&ﬁ#ﬁﬂ\@ﬂ&%ﬂﬂw»Jﬁ@%

Name [1a_ [show [color
600 deg
Fluid body 1
Interface
Inlet
Outlet

EQ@=FeIARZ LR’

600 deg

2
3

4

Symmetry 5
Interface [In-place 1] 6
Solid 7
8

9

Interface 2
Outer c;l de wall

JORNEERRREREOEN

Variables

Name |Act~=zed [un. [pdhige |Loc
= Variables
Coordinates x 0 171473 Node
Time x 00 Case

£ Scalars

' Temperature

600.000
524.122
448.243
372.365
296.487

1 — it =]
Veriables | Annotations | Plots/queries | Viewports




Case Linking

— Operation 7

* Creating a single
Query in one model

* The queries are
automatically
created in the other
models, and added
together into the
graph automatically

€ ensight HPC 1014@): (€A multiple_datasets\hxer_model_600.case)
File Edit Create Query View Tools Window Case Help

AELEOTYERARE AEYS £S5l | @oLFEDE

Name |1a [show [color Jcoiorby
= 600 0eg

Fluid body 1 - Temperat
Interface T = Temperatt
Inlet x - Temperate
Outlet PO = Tomapgratt
Symmetry 5 = Temperatt
Interface [In-place 1] 6 - Temperat.
solid 7 - Temperaty
Interface 2 x - Temperat,
Outer Cylinder Wall 9 - Temperatt
Symmetry 2 0 % - Temperat
Inner Cylinder Wall 1% - Temperatu
interface fn-place ]2 12 % - Temperatt
Clip_plane ERE 3 = Temperate
P Clip_plane ->> 0001 a0 x r Temperat:
Clip plane ->> 0002 43 X = Temperat
3 750 deg
3900 deg
Ell ] a0
Varables 5 x
Name Activated |Un |Rznge |Loat
S Variables
Coordinates x 0 171473 Node
Time x 00 Case
) Scalars
Temperature ] 296.487 9. Eles
S Temperature vs. Distance for part 43
3 Vector:
oty 900«
800
v
5 Temperature
8
g 600.000
E 524.122
=
448.243
i 296.487
Variables | Annotations | Plots/queries | Viewports .

™ (@] O AR % QarFsie | 1o]



Case Linking — Viewport Capabilities

* While in Case Linking S
mode, there is a ‘master
viewport’ and ‘slave
viewports’

Master Viewport

900,de
Slave Vi

4

There are two new

functions with regards to
viewport operation while
in Case Linking Mode T

900+

600 de Temperature vs
750 de Temperature vs.
800 900 de Temperature vs
Temperature

600.000

524.122

448.243

372365
002 004 006

Distance 296.487

Temperature
o}
(=] (=]
(=] (=}

5 ]
o =]
(=] o
T




Case Linking — Viewport Toggle Full View

 Left Click in the viewport S50 de
to bring up the selection
handles

e Click on the handle at the
top/middle of the
viewport

. . .
C Th IS toggles th IS VIeWpO rt Temperature vs. Distance for part 43
. 2001 600'e |emperature vs W e >
750 de Temperature v .
to be Full View G
§ 700 <

600.000
- 524.122
» Same operation to return , 333:?23@

296.487

to its original position




Case Linking — Viewport Exchange

* You can Exchange the

600 deg 750 deg

current viewport with the ——

<

largest viewport W

e Right Click in a Viewport

* Choose Exchange with
Largest Viewport

Temperature vs. Distance for part 43

900+
600 de Temperature vs

750 de Temperature vs
900 de Temperature vs

0
o
(=]

Temperature

600.000

524.122

448.243

32365
0.04 0.06

Distance 296.487

=)
=]

Temperature
o




Case Linking - Off

* To turn OFF Case Linking, simple toggle off under the
main menu: Case -- > Case Linking

* Once you have turned it Off, you cannot re-activate it

Window [CaSE] Help

PHE|

| Color

add...

Replace...

Delete...

Viewport visibility...
Connection details...
Job launch settings...

Case linking

600 deg
750 deg
900 deg




Case Linking - Notes

» Saving Journal Files, Context Files, Session Files, should all work* with Case Linking
e Restoring from these files will also maintain Case Linking

* Improvements in Case Linking, expansion of capability, and removal of limitations
is planned for future work

* Context and Session Files do not always restore, but this is independent of Case
Linking



Caterpillar 797F Mining Truck
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Create/Edit Annotations

* EnSight can create any annotation by right clicking in the Annotations Objects List
and selecting any of the 7 annotations that are listed

Annotations g x

Text

Line

+ Legends
o Arrows Loge

- Dials Arrow
© Gauges )
Shapes Dial

Gauge

Shape
-

* EnSight will create the selected annotation immediately; please note that 2D
annotations overlay the graphics window and are not associated with any
viewport

* When a new text is created, the Create/Edit Annotation (Text) menu is displayed
as well



Create/Edit Text Strings 1

e Text strings can be created in 2 ways:
1. By right clicking in the background of the graphics window and selecting
Quick Text (see the ‘Annotations’ chapter in the EnSight 10 Basic Training)

2.By right clicking the Text keyword in the Annotations
Tab of the Object Lists and selecting Create -> Text

By double clicking the Text keyword in the Annotations Shapes e
Tab of the Object Lists, the Create/Edit Annotations (Text)
menu is displayed; click the Create button to create a text

* Dynamic text that changes over time can be created as well




Create/Edit Text Strings 2

* |n all text creation methods, the Create/Edit Annotation (text) menu is displayed
and a ‘New Text’ annotation is created in the location of the mouse when the right
mouse button was clicked or in the center of the graphics window; this menu is
used to both create and edit text annotations

Hello World! * =z

Font.

* Text annotations can also be edited by
right clicking on an annotation in the
graphics window or in the text in the
Annotation Tab of the Object Lists




Create/Edit Lines 1

* Lines can be created in 2 ways:

1. By right clicking in the background of the graphics window
and selecting Quick Line (see the ‘Annotations’ chapter in
the EnSight 10 Basic Training)

2. By right clicking one of the Annotations keywords in the

Annotations Tab of the Object Lists and selecting Create >
Line

3. By double clicking the Line keyword in the Annotations Tab
of the Object Lists, the Create/Edit Annotations (Lines)
menu is displayed; click the Create button to create a text

Shape




Create/Edit Lines 2

* EnSight can display annotation lines that can either be specified in 2D screen

space or in 3D world space

Select a color for the line

Select Width

Attach a previously made
text to the line

Select Origin settings for Point 1
and Point 2 in either Screen
Coordinates or 3D Coordinates

A= %% QW BT

[¥] visible

H .

B W R 100
-
N c 100

[ L
[ B 100

X 0,000 Y 0.827

Relative to vlewport
Point 2

Origin by |Screen coordinates +

X 0.300 Y 0.827

Relative to viewport

3D origin ref. frame |0

] ttedrecran

Select Arrows



Create/Edit Logos

* EnSight can display a bitmap file such as a logo Display a logo

on the screen by right clicking one of the Annotations keywords
in the Annotations Tab of the Object Lists and click Create
-> Logos, then select a logo bitmap file

» Right click on the logo and select Edit to display the Create/Edit
Annotation (Logo) menu or right click the Logos keyword in the
Annotations Objects List or double click the Logos keyword

Specify the Origin of the logo
Specify the Scale of the logo

* Alogo has move and resize handles just like any annotation
e Bitmaps are drawn over all geometric objects in the Graphics Window but under

all other annotation entities




Create/Edit Legends

* Right click the Legends keyword in the Annotations Objects List or double click the

Legends keyword
* The size and position of the color legend can be changed and the legend itself can

be edited as well

[ S
(winlelwB 2 [ Too0le Show Min/Max

Click Edit Palette to modify
the colors and range of the = Markers on or off
legend
Select the color of the legend /' |E =
elect the color of the legen - —— . .
5 o — Edit many details of the legend

such as Layout, Title, Values,
Value Format, Type, Font Size,
Font, Origin, Width and Height

Edit the Title of the legend




Create/Edit 3D Arrows with Text

 The 3D arrow is defined in model space and transforms with the scene

* Display an arrow on the screen by right clicking one of the Annotations keywords
in the Annotations Tab of the Object Lists and clicking Create -> Arrow

* Right click on the shape to display the Create/Edit Annotation (Shapes) menu or
right click the Shapes keyword in the Annotations Objects List or double click the

Shapes keyword

Select color of the 3D Arrow - —L
= E=E= o E | The 3D arrow is visible in
Click the 4 tabs (Lighting, Size, ” the specified viewport(s)
Location and Label) to specify
more details of the 3D Arrow

and text




Create/Edit Dials 1

e EnSight can display a 2D dial (such as a clock to measure time) tied to a constant
variable

- Arrows

* Create a dial by right clicking one of the Annotations e
keywords in the Annotations Tab of the Object Lists and .
selecting Create -> Dial

e Adial is created in the center of the screen by default

* Right click on the dial and select Edit to display the Create/Edit Annotation (Dials)
menu or right click the Dials keyword and select Edit in the Annotations Objects
List or double click the Dials keyword



Create/Edit Dials 2

— (58w Q@ w B

Enter the number of Tick Marks ‘ As
for the dial; in this example there . Use constant variabe
Analysis_Time
are 12
[#] Border
11 12 1 Tick marks 12 ' D I . N . »
10 Radius o7 1 Specify the Radius and Origin
9 | Big hand | Little hand I Value I Background | CIICk the 4 OpthhS (Big Hand’
8 e Little Hand, Value and

Background) to specify more
details of the dial

Min  0,000000 Range  60.000000

Select color of the dial Enter the Minimum value and the

Range of the dial




Create/Edit Bar Gauges 1

e Similar to a dial, EnSight can display a 2D gauge tied to a constant variable
* Create a gauge by right clicking one of the Annotations keywords in the
Annotations Tab of the Object Lists and selecting Create -> Gauge

e A gauge is created in the center of the screen by default

* Right click on the gauge and select Edit to display the Create/Edit Annotation
(Gauges) menu or right click the Gauges keyword and select Edit in the
Annotations Objects List or double click the Gauges keyword



Create/Edit Bar Gauges 2

4= ][%][0 & B
i o
[¥] Border S .f th V . bl M- d
. . eci e Variable Min an
Select the Orientation of the Varisle i 0,000000 Max 0235000 pecily
a uge Orientation Max
. man - [oon |7l - Specify the Width and
Height 0,300 - .
Specify the Origin point orgnX 0500 ¥ 0500 Height

Gauge level Value Background

Click the 3 options (Gauge Level,
Value and Background) to specify
more details of the gauge

Select the color of the gauge

Display




Create/Edit 2D Shapes

e EnSight can create 2D shapes (2D arrow, circle and rectangle)

* Create a 2 D shape by right clicking one of the Annotations keywords in the
Annotations Tab of the Object Lists and selecting Create -> Shape

* Arectangle is created in the center of the screen by default

* Right click on the shape and select Edit to display the Create/Edit Annotation
(Shapes) menu or right click the Shapes keyword in the Annotations Objects List
or double click the Shapes keyword

Select color of the shape

Select a Shape (2D arrow, circle
or rectangle)

Select Fill or Texture

Select Origin, Width, Height e .
and ROtation Width 0.200 Height 0,100




Buzz Aldrin walking on the moon in
1969 during the Apollo 11 mission —
photo taken by Neil Armstrong s
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Actions that will slow down your system 1

* Displaying many parts in Hidden Line mode =] «

e Displaying many parts with an Opacity setting smaller than - g:z;m
1.0 when the graphics card is not powerful enoughtodoso- ~_ | - ey
instead use Fill Patterns 1, 2 or 3

* Making the Element Representation of a big part on the
server such as the flowfield of a CFD model, anything other
than NonVisual - hiding it using the Visibility icon is not EEO=E@is AW

going to do any good because it’s still using RAM on the
Client side v

order

-
@ mom

ature angle
ourndinig box
|

l

ull

olurme
—
Morvisual I

Options...

<




Actions that will slow down your system 2

* Using Volume rendering on too many parts; this will take B A S
a lot of power from the graphics card - instead make sure 30 bordey 20 ul
the graphics card is powerful enough to do volume et 50
rendering -

Bounding box

Full

@ Volume

Nonvisual

Options...

e Creating too many keyframes in the Keyframe Animator
with many subframes while using transient data - instead
make movie segments between 2 keyframes and create
the complete movie using EnVe

Repeat st




Actions that will slow down your system 3

e Using the maximum number of anti-aliasing (Number of
Passes = 16) when pictures or movies are created -
instead start by using Number of Passes = 1 and when a
test picture or movie is ok, crank up the quality

* Using a large resolution when creating a picture or
movie - instead start by using a smaller size resolution
(for instance NTSC or PAL) and when a test picture or
movie is ok, use the desired higher resolution

Curren t format: Microso ft AVI Movie

Keyframes: Play Reset
Animated traces: Reset

Flipbook: Play Reset
Solution time: Play Reset

Number of frames to record 300

File prefix  C:/Temp/Test 01 Prefix select...
W al

Set format... | Current format: Microsoft AVI Mavie

Keyframes: Play Reset
Animated traces: Reset

Flipbook: Play Reset
Solution time: Flay Reset

Number of frames to record 300

File prefix  C:/Temp/Test 01 Prefix select...
Window size |User defined > | X 16000 ¥ 10000

ave mulbple Images ender to offscreen buffer
Screen tiing: X 1 LB

[ Ok ][ Cancel ][ Help ]




Actions that will slow down your system 4

* Displaying labels on parts with thousands or millions of
nodes or elements can degrade display performance
significantly as well as obscure both the geometry and
the labels of interest - instead use a small range of nodes
and element labels of interest then toggle the Node or
Element Label Visibility on

Node labeling
[ Node label visibility

R

Low |1 High | 1000000

Red 1.00 Green 1.00 Elue 1.00 Mix...

Element labeling

[] Element label visibility

st e
ow High | 1000000
Red 1.00 Green 1.00 Elue 1.00

Help




—{ Enjoy working with EnSight 10.2!
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