CAD Geometry Guide

This section of the guide will go over the varying CAD geometry import formats and capabilities of Detect3D and
in:Flux. Here you can search through topics below or on the left panel, click the topic to open its associated page.

Insight Numerics provides CAD conversion and CAD import services free of charge for license holders. Please contact
info@insightnumerics.com with any questions about this service.
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CAD Import Guide

Both Detect3D and in:Flux allow for a variety of CAD models to be imported. This section is intended to help users
with the varying ways to import and manage CAD models for analysis.

There is no limitation on the size or complexity of file which can be imported. The main factor in this process is the
amount of memory available on your machine - the more complex the file, the more memory needed.

If you need help with importing or converting a file, Insight Numerics provides free conversion services for license
holders. Please contact info@insightnumerics.com with any questions.

©2013-2020 Insight Numerics, LLC
ALL RIGHTS RESERVED


mailto:info@insightnumerics.com

Accepted File Types
Detect3D and in:Flux can import any of the 8 following CAD geometry formats below.

Best options:

DGN: Microstation file format, PDMS can export to DGN. SmartPlant can also export to DGN with the Interop
Publisher package.

DWG: AutoCAD native file format

DWEF: format exported from Navisworks Manage or Navisworks Simulate. Best way from converting from NWD or
other CAD formats not listed here.

Also accepted:

DXF: AutoCAD file format for non-AutoCAD applications

IGS: a CAD format based on the Initial Graphics Exchange Specification

STEP: a standardized CAD file format under ISO 10303

OBIJ: Triangulated file format used for storing a description of the surface of 3D objects, usually has an

associated .mtl (material file), that is used for layers. For the layers to be imported correctly the .mtl file should be in
the same directory as the .obj file

STL: Triangulated file format, the simplest 3D CAD file which does not have any layers.

IFX: The geometry model from a saved in:Flux project file (.ifx) may be selected when importing CAD models. Doing
so will only load the CAD geometry from the ifx file.

D3D: Similar to above, any saved Detect3D file (.d3d) with geometry can be selected when importing CAD to in:Flux.
Doing so will only import the CAD geometry from the selected file into the current in:Flux project.
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Navisworks and DWF Files

In 2019 Insight Numerics released an update for importing DWF files into Detect3D. This DWF file can be exported
from Navisworks Manage or Navisworks Simulate software. Since Navisworks can import a large variety of CAD
formats (including NWD and NWC files) it greatly reduces time spent for conversions.

To create a dwf file:

1. Load your CAD model into Navisworks Manage or Navisworks Simulate

2. Click the main menu "N" button on the upper left corner of the screen and choose the Export option

3. Select "3D DWF/DWFs" as the format and choose a directory to save the file

4. Once exported, open Detect3D or in:Flux and choose the saved DWF file

5. When the CAD Import Options window appears, ensure that 'meters' is selected - this will match the scaling and
coordinates from Navisworks

6. Click the Import button

For a video walk though of the above process, enter the following YouTube link into your browser:

https://www.youtube.com/watch?v=08vE W43U70
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Navisworks in:Flux

Dividing Up CAD models in Navisworks

On occasion, clients provide the entire site CAD model for F&G mapping analysis. These files can have sites larger
than 1 km in length or with multiple complex offshore decks. Depending on your machine, these files may make
it difficult for computers to process the file. Fortunately, Navisworks can also be used to help manage these larger
complex CAD files.

After importing your CAD geometry into Navisworks Manage or Navisworks Simulate, you can select individual layers
or equipment pieces from the ‘Selection Tree’ or highlight sections with the ‘Select Box’ tool, shown below.

Viewpoint  Review  Anima
} I i
Append Reset Select
T All.. _ =
Project «
I% Select
Selection Tree -’(
Standard i hi Select Box
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Once desired items have been selected, from the 'Selection Tree' right-click on the blue selected items and choose
“Hide Unselected”

fetola Foid o8 ni

R e Saiscion Banshtion Ta e
B e ¥ Lot fancton Basskson fa Ly

PETRRS PSS Y Y -
ap——r pectan Lazasom e
O TR ¢ e beinrten Radsan fe List Dbyt
Bl v - T bt Faymien T Gapeny

BT iy [P

e

Now export the file to DWF using the same steps above, this time only the selected items will be exported. This
process can be repeated by un-hiding and re-hiding CAD pieces.

Navisworks

A follow-up video to the one above, showing the 'Select Box' cropping process can be watched on YouTube here:
https://www.youtube.com/watch?v=ezjmztnISQY
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CAD Import Checklist

1. Check dimensions listed on the CAD Import Options Window:
a. Changing the units will scale the file, make sure the dimensions match what you would expect for your
facility

2. Triangle reduction listed on the CAD Import Options Window:
a. Leave at default option or reduce if you think necessary

3. Once imported:
a. Check scaling with a known dimension from plot plan - sometimes human figures are left in the file, use
the measure tool and ensure their height is near 2 meters. Railing and stair widths are also a good reference
for scaling
b. Check units - use Detect3D or in:Flux coordinate system or the CAD models coordinate system. For files
with coordinates taken from latitude or longitude (placing the origin far away from the CAD model) it is
advised to translate the file near to the origin and use the software coordinate system. Once the analysis is
complete you may then change the exported leak location or monitor coordinates to the site coordinates
using the excel export options
c. Rotate model to correct ‘platform or site north’ position

#1 Units

Select Units: meters - &

x range® 63 [-37.0 to 25.1] meters
yrange: 654 [-20 to 45.5] meters
zrange: 128 [-0.0107 to 12.8] meters

#H2

Scale Factor: 1

Triangle Reduction
Max. Chord Error: Fine (5 mm) g
# Triangles in File: 485,294

Cropping

Crop Geometry: Mone “"

Cancel Confirm
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CAD Creation Tool Guide

The create geometry tool within Detect3D and in:Flux can be accessed via the add items tab or by right clicking the
Geometry header in the Project Items Tab and selecting Create New Geometry. This will open a new user interface
for editing and creating CAD geometry. For step-by-step instructions for building CAD geometry upon an imported

image, see the YouTube links below or Detect3D Tutorial 11.
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There are 4 tabs on the left panel of create geometry tool which categorize the varying capabilities.

¢ Canvas - This tab will allow you to define a plane on which you can then draw and create objects on. Canvases need
to be defined at the height in which you desire objects.

* Images - Allows you to import images and orient/scale them appropriately for your project. The images can then be
used to aide in creating geometries or for visualization purposes.

¢ 2D Lines - Here you can create 2D shapes (polylines, circles, arcs, etc) which can be used when defining 3D
surfaces. Most commonly the polyline is used to draw/outline walls of a facility then extruded in the 3D surfaces tab.
¢ 3D Surfaces - This tab allows you to add 3D shapes such as cubes, spheres, and cylinders as well as create 3D
shapes from 2D lines which you have already defined. The 'Quick' buttons allow for shapes to be made with just 3
clicks of the mouse.

In addition to Detect3D's Tutorial 11, please have a look at our YouTube Videos going over building a CAD
geometry from an example plot plan. The walk through is in 2 parts and has no audio but provides a detailed
explanation of how to go about building CAD models within in:Flux CFD or Detect3D.

CAD Creation Tool - Part 1: https://youtu.be/A5 dGZ8Sanl

CAD Creation Tool - Part 2: https://youtu.be/7nRW3iKPwu$8

The sections will show how to use the 'Quick' options for some of the available 3D surfaces as well as some
additional capabilities for importing images and plot plans:
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Quick Cylinder

One of the ten options for 3D Surfaces in the CAD Creation Tool is the Cylinder.

A red button in the middle of the panel,_, may be used to create a cylinder with just 3 clicks of a
pick tool. The below images describe the process of using the Quick Cylinder feature.

Project Items | Add Item  Edit Item

Select Item: | Geometry ~

Select Method: | Create New v

£ Canvas | & Images | . 2D Lines & 3D Surfaces

Surface Type: Cylinder =
Ta—
Name: | Rounded Cylinder

Box / Plane
System: Sphere
Extruded Surface
Triangulated Surface
Base Point § Revolution

v 10 Piping peters

Swept Surface
Radius: | Copied Surface

G

Top Point and Radius
x 0 y: |0 z |1 meters lE_:l
Radius: 1 meters & ] Equal Radii

ldmmim

Bl =

From the 3D Surfaces tab, select 'Cylinder' from the Surface Type dropdown menu
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After selecting the red 'Quick Cylinder' button, a pick tool will appear. The
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After the first point has been selected, the center will be recorded, and the transparent red cylinder will follow
the mouse pointer expanding to its location. The 2nd selected point will correspond to the radius of the cylinder.
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With the base created from the 1st two points (center and radius, respectively), the height can
then be defined. The transparent red cylinder will follow the mouse pointer until a point is selected.
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After the third point is selected, press the 'Add Cylinder' button to add the 3D Surface
to the CAD Creation Project. It will be listed on the right-hand panel as indicated above.

COn‘l'ErmGeomeu'y.

Note that any CAD created in the above interface will not be properly accounted for unless the ! ®
button is clicked. Upon selection, the normal Detect3D or in:Flux interface will appear, and the CAD can be used for
future CFD analyses. Any simulations already completed will need to be recalculated to properly include the created

CAD geometry.
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Quick Box or Plane

The Quick Box option can be used to create boxes, walls, or ground pieces with ease.

The following images will go over creating a ground object (planar surface) and two walls using the Quick Box
feature:

Project ltems  Add ltem  Edit ltem

Select Item: | Geometry v

Select Method: | Create New v

& Canvas | & Images | . 2D Lines o 3D Surfaces

Surface Type: EBox / Plane v
Cylinder

Name: | Rounded Cylinder
Box /Pane —
System: Sphere

Extruded Surface
Triangulated Surface
Point 1 Revolution
Piping T
: |0 heters | Lg
& Swept Surface
Copied Surface

Point 2

x 1 y: |1 =11 meters | [;

) Add Box

Cancel . Confirm Geometry |

From the 3D Surfaces tab, choose the 'Box / Plane' option
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The second point selected will define the extents (length and width) of the box or plane to be defined.

27 Click — Point 2 Location -
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For planes or ground pieces, select the second point again (as the 3rd point) and ensure that the recorded height (z-coordinates) are the same
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Click the 'Add Box' button to add the plane to the right-hand panel
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This process can be repeated for creating boxes. The above image shows the process
for a wall to be created. Note that the 3rd click here is defining the height of the wall.
ncFhux - =} X
File View Project Help
oo EF e E Comens: oM QO 8 15 b- Esreue N P Run | Auto-Link Tasks (0= | 4

Projectems | Aga fem | Edit tem

Geometry Name: Geometry 01
Select ftem: | Geometry
Active Layer: Layer D1 “[*
Select Method: | Create New Entity Color: ! Lk 15 e L

] Active Canvas: | Global XY Plane
% Caowas | & images | | 2D Lines| &b 30 Surfaces

offser: 0 meten
Surface Type: Bax / Plane
) Grid: Major Spacing: |5 meters
Hame: Box / Plane 04 e
Systom: | Giobal * Select:
e
O Layers
Point 1 ) [ Layee 01
<0 . mesers [ Images
20 Lines
& 30 Surfaces
L [ cyfindes 0
h «h ” — o [ Bex / Pune 01
" [ Box / Pane 0;
7 [ Bax / Pane O
" Add B
Cancel  Conflirm Geometry

dd Box’ button,
will appearin
he 3D Surfaces

Be sure to always click the 'Add Box' button to add the 3D surface to the CAD Creation Project. You may also opt to
enter coordinates of the box manually rather than use the 'Quick Box' tool.

Note that any CAD created in the above interface will not be properly accounted for unless the | o
button is clicked. Upon selection, the normal Detect3D or in:Flux interface will appear (as shown below) and the CAD

can be used for future analyses. Any simulations or calculations already completed will need to be recalculated to
properly include the created CAD geometry.

©2013-2020 Insight Numerics, LLC
ALL RIGHTS RESERVED



Flur
File View Project Help
Tl E@0- B8 @ & Camers -0 .

Project lems | Add e | Edit ftem

t + | [ Scheduie: « | I Run Auto-Link Tasks 0]

# indFiux

Infiows
Ventilation Simulations
Dispersion Skrulations

4 Monitory

| Legend
ontours
sosurtaces
Vectors
Swreamiines

Application

wimite -

Layer

V

Geometry 01

v

Mumber of Tiangles 186

©2013-2020 Insight Numerics, LLC
ALL RIGHTS RESERVED



Importing Layout Drawings

How to import plot plan layout drawings

1. Convert the page from pdf to an image format (jpg or png) by using a screenshot tool.
2. Load your project, right-click on Geometry and select “Create New Geometry”

3. The CAD Creation Tool user interface, shown below, will appear. This is where you can add shapes, delete entities,
and add images etc.

J M EOo-28 Lo om0 O T e e i weo Xéhw SRR,

4. The first thing to get right is the “Drawing canvas”. This defines the plane that we are going to work on. For this
example, the ground level for this CAD geometry is at about z = 100 meters, so select the offset (top right) to be 100
meters.
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Geometry Name: Geometry 08

Active Layer:  Layer 01 (2) d EI
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5. Next, on the left side select “Images”, click browse, and navigate to your saved image.

[E Detect3D : BMTFM Project.d3d
File View Project Help
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6. The image will be imported, but it will be a long way from the model — this is because the software doesn’t know
the real location or the size of the contents of the image. If you zoom out, you will be able to see it.
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Zoomed in view of the imported file

7. You can see the canvas and grid overlays on the image — turn these off to make things clearer — uncheck the
“Active Canvas” and “Grid” checkboxes on the top right.

8. Now we are going to scale the image to the correct size. The trick is to find a good dimension on the image and
use that to scale it. Fortunately, this drawing has the coordinates which exactly match the CAD file. We can use the
North coordinates to scale the image. To do this, click the “Pick Tool” in the “Set a Dimension” group box on the

Images tab. You will notice that the Pick Tool has a “2” on it — this means that it expects you to pick two points, i.e.
the two ends of the dimension we’re going to use for scaling:

TIP! Press “g” while the Pick Tool is active — this deactivates the “Snap To Grid” and allows you to pick the points
more accurately.
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9. For this example, the size of the image is such that the selection above is 23.71 meters, but we know that the

actual length is 1150 meters — 975 meters = 175 meters. So, overwrite the length to 175 meters and press “Set
Scale”.

Set a Dimension Set a Dimension

Set a dimension for image scaling: Set a dimension for image scaling:

A [-002 | ay: 2371 ] azfo | meters | ac|002 | ay (2371 azfo | meters
Length: (23.710| meters Length: meters 4 Set Scale J

) Add Image ) Add Image

10. Zoom out to see that the image is now the right size! It’s still in the wrong place, so that need to be fixed. To
do this, turn your attention to the “Position and Orientation” group box above the “Set Scale”. You will see two
coordinate input boxes. The first asks you for a location on your CAD model, and the second asks you for the

matching location on the image. For this example, the Pick Tool was used to pick out the N1000.00 E1400.00 point on
the image:
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11. With this point selected, type in these coordinates on the CAD file (x axis is East, y axis is North).
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& Canvas| & Images | | 2D Lines | & 3D Surfaces

Name: ‘FG Location layout-1.jpg

Image: | Browse to Image ‘

Position and Orientation

Select Matching Point In Model:

x |1400 | y: (1000 | z |0 | meters

Select Matching Point On Image:
x 9832 | v (8635 | z[0 | meters

@ Set Point Match | | %

Rotate to correct alignment:

0 Jaearees [G][6]

12. Once the points are typed in, click “Set Point Match” and the image will exactly align with the CAD file:

@ Oetect ) : BN Froject skt
Fie Ve e vap
She 0o 2@
Frapet e | Ads e |Gt hem

Setect e | Gtomeny

meier [

[ s st | 5]
(RO —
o cepens [S1[6H]

13. You can make slight adjustments to the z-coordinate of the point match to raise or lower the image to the desired
height — sometimes when the image exactly lines on surfaces, the graphics card doesn’t know which to show and can
lead to undesirable results.

You can choose either to raise the image or lower it and make the ground levels transparent. To lower it, edit the
“Matching Point in Model” to -0.5 meters (for example). The image should now be “below” the CAD:
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14. Click “Add Image” to add the image to the geometry you have created, then click “Confirm Geometry” to add the
created geometry to the project. Don’t worry about the warning message, just click “OK”. You will notice that there is
a new geometry listed in the project tree.

Set a Dimension Set a Dimension

Seraimisnsion fok image scaling Set a dimension for image scaling:

Ax [-0.02 ‘ Ay: 2371 | Az IO | meters ax |1 Ay: |0 Az 0 meters
Length: 1175 meters Length: 1— meters

() Add Image

) Add Image

Cancel * Confirm Geometry Cancel ) Confirm Geometry

...then...

15. You can then play with the geometry and transparencies via the 'alpha' channel of the layer property to get the
desired effect. If the image being lower than grade doesn’t work, you can always add the image again above grade
etc. In the image below, the transparency was changed for one of the layers of the CAD
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This can be done with more layers until you are pleased with the result.
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Importing Images as Ground Objects

Google Earth screenshots or images of the environmental surrounding of a facility can be added to Detect3D or
in:Flux projects for visualization purposes. Users may also choose to add plot plan drawings (example below) rather

than environmental images.

The steps below will go over adding an HD image of the ocean surface to an offshore module.

1. Create and save an image or screenshot into jpg or png format
2. Load your project and right-click on Geometry and select “Create New Geometry”

incFhax : Offshore Module Exarnple.fx

Fle View Project Help
3 Wl ® o U Camern o Q O = « [ b run | [F Aok Tss 0 |,

Project items | Add hiem | Ecit item

 incFiux - Offshore Modult Example

4 Geor==

Import 30 CAD.
Impart 20 CAD.

Togghe All Visibiity
Togge Al Labels
¥ Remove Al

Geometry Offshore Module dgn

Number of Triangles

Tutorial 6 - Figure 55 - Selection of 'Create New Geometry' after right-clicking on the Geometry header

3. You will see the user interface for the geometry creation capabilities. This is where you can add shapes, delete

entities, and add images etc.
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sxFluar : Offshore Module Example
File View Project Help
Tl ®O- 1 8@ Camera -0

Project iems | Add Mem  Edit em

[ x]

- ™ Schedule = b Run Auto-Link Tasks (O}

Selact er: | Geometry

Select Metnod: | Create New

Tutorial 6 - Figure 56 - Create CAD interface

4. The first thing to setup is the “Drawing canvas”. This defines the plane to work on.
a. Select the Canvas tab on the left-side of the screen.
b. Enter a name for the Canvas or just leave it as "Canvas 01"

Geometry Name: Geometry 03

Active Layer: | Ln

Entity Color

| Active Canvas:

] Grict

c. Specify the delta-z value to be the height of the plane which you want the image to be imported onto.
This geometry has already been positioned so that the base of the CAD file is at a height of z = 0 meters

which is the "ground" or ocean surface for this geometry.
£ Canvas & Images 2D Lines | & 3D Surfaces
Name: Canvas 01
Method: = Offset from Current
Offset from Canvas

Canvas: Canvas 01 ¥

Select Offset from the Canvas:

Ax: 0 Ay: 0 Az 1 meters '_:'
Set Extents
Min X: -20 Max X: 20 Units: meters
MinY: -20 MaxY: 20
) Add Canvas

Tutorial 6 - Figure 57 - Setting the height of the Canvas on which the image will be imported.
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a. Right-Click in the 3D window and select the View From option as Top View. Change the Min X, Max X, Min

Y and Max Y values to encompass the CAD file.

neFlux : Offshore Module Exsmple.dfx

File View Project Help

o x
d e @ O L Camers om0 0 = | ] sehedule P Run Austo-Link Tagks (0}
Project Isems Add ftem _Edit e 3 )
@ QD Geometry Name: Geometry 03
Select ftem: | Geometry
Active Layer: | Layer 01 @) “|®
Select Methoct | Create New Entity Color: W Uk 1 2ctue Laper
) Active Camas: | Global XY Plane
E Cavas | & Ima 20 Lines | & 30 Surfaces
i offiet meters
Name: Carwas 01
¥ Gridk Msjor Spacing: 5 meters
Method: | Oftset from Current

Minor Ticks: 10
Select: t
¥ Canvases
as ol s
P Az 1 meten s [T o) [ Layer 01 (2
& Images
20 Lines
Set Extents & 30 Surfaces
eters
¥
2 Add Canvas
Cancel ) Confirm Geometry

Tutorial 6 - Figure 58 - Setting the canvas to encompass the CAD model

a. Click Add Canvas

5. Now that the canvas has been defined, we need to make it "Active" so we can draw upon it. In the upper-right side

of the screen, choose your named canvas from the Active Canvas dropdown menu.

P Offshare Module Exsmple

Fle View Project Help
Tl Wl @0-EE @ Camers RN <] o [ schedule b Ran Auto-Link s (e
Progect items | Add e Edit em
Select ftem: | Geometry
Active Layer:
Select Mathod: | Creste New

£ Canvss | K. images | 20 Lines | & 30 Surfaces
Name: Carmis 02

Method: | Offset from Current

Offset from Canvas

Canvas: | Global XY Pane

Entity Color:

V| Active Canvas

- =} x

Geometry Name: Geomelry 03

] Lk o e Layee

al XY Plane

Select: | -
% Canvases
2 Layers
meters [Ty ~E
& lmages
2D Lines
Set Extents & 3D Surtaces
Min % Max ) |20 Unies: meter
Max ¥: 30
Add Canvas
Canced . Confirm Geametry

Tutorial 6 - Figure 59 - Selection of the newly defined canvas from the Active Canvas dropdown menu

6. Next, on the left side select the Images tab, click Browse to Image, and navigate to your saved image.

7. The image will be imported, but it will be positioned at the origin and scaled based on estimates from the active
canvas — this is because the software does not know the real location or the size of the contents of the image.
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inFlux: Offshore Module Example dx
Fle View Project Help

- o x
il ®@0-21 8 @ Camera LRI < = B o 5 Schedule b Run Bunn-Link. Tagks ()=
Project ftems Add Mem  Edit em
Geometry Name: Geometry 03
Select Hem: | Geometry
Active Layer: | Layer 01 21 - %
Seiect Mamos: | Create New

K Canwas | & Images | | 20 Lines | b 3D Surfaces

Hame: Ocean Surface png
mage: | Browie 16 Image
Position and Orientation

Entity Color: 1 k10 e Layer
1] Active Canvas: | Camvas 01
ofset: 0

meters

] Geid: Major Spacing: 5

Select Matching Point in Modet Select:
x 0 yio zlo metens 5 Cammans
e 0 ¥.0 meters | Ly . ‘:“;—;.u)frl" @
& Set Point March | | A::::aa
degrees | 3|64
St Dimension
):.- By u ) 0 meters [Ty
Length 1 mesers | i) Set Scale | &
) Add Image
Cancel ) Confirm Geametry
Tutorial 6 - Figure 60 - Ocean Surface Image has been added to the project but is not positioned in the desired location
8. You can see the canvas and grid overlays on the image — turn these off to make things clearer — uncheck the Grid
checkboxes at the upper right of the window.
sl : Offshare Module Exsmple dx - a8 %
File View Project Help
2l D0-FE 8@ = Camers - 0 O £ schedule ¥ Run Auto-Link Tags [0}
Project items | Add e Edit frem . =
Geometry Name: Geometry 03
Select feere | Geomenry Active Layer: Layer 01 (2) | [

K Canvas | & Images | 20 Lines | b 30 Surfaces

Mame: Ccean Surface.png

mage | Browse 10 image

Position and Orientation

Seliect Matching Pot In Model
€0 ¥ 0 zio | mews [

Sebect Matching Pont On image:

¥0 clo | mees R

=

& Set Pont Match

fotate to carrect ahgnment

Entity Color- ) Uk 0 e Loy

| Active Canvas: | Carvas D1
offser 0 meters
Grid: Major Spacing: |

meters

Minor Ticks: 10

£ Canvases

o Layer 01 (1)
& lmages

2D Lines
< 30 Surfaces

cegrees ||| @
Set a Dimension
Set a dimension for image scaling:

a1

arlo | amio | meters [Ty
Lengthe |1 meters |G SetScale | |

) Add Image
Caneet

) Confirm Geometry

Tutorial 6 - Figure 61 - Toggling off the grid to make the imported image easier to see

9. Now the image needs to be scaled to the desired size. Since we are only importing this image for aesthetics,

we want to make sure the image encompasses our geometry. However, you may want to import a plot plan
drawing instead of a picture which requires the scale and positioning to be correct. For this image, the scale seems
reasonable, but it is not encompassing the geometry. We can either scale the image to be larger or move the image
in the positive y-direction. Note: each image import will be different depending on the origin of the imported

geometry.

a. To scale this image, a value of 2 was entered in the Length text box in the Set a Dimension section. This
doubled the size of the image as the delta vector was (1, 0, 0) with an original length of 1.

©2013-2020 Insight Numerics, LLC
ALL RIGHTS RESERVED



ncFlux: Offshore Module Exsmple s

Fle View Project Help

=, =} x
il W @O EF S Camera: OO 0O T B k- B P Run | Aute-Link Tagks (@)
Project items Add e Edit em Geometry Name: Geometry 03
Sefecter: SRORED Active Layer: Layer 01 (2) “.
Select Method: | Create New Entity Color: ) Uk to Acter Layer
| Active Canvas  Carrvas 01
£ Carwas & Images 20 Limes | db 3D Surfaces.
offiet: 0 meters
Mame: ©cean Surfacepng =
Grid: Major Spacing: 5 maters
mage: | Browse to image
Position and Oriemtation Minor Ticks: 10
Select Matching Peint in Medet solact B
et [ O T Buena
& Images
& See Poins Masch | |45 L::s«m:nrs
P S g
Lengthe 2 meters [ @ SetScale | [
 Add Image
Carcel Geometry
Tutorial 6 - Figure 62 - Indication of how to scale an imported image
a. Alternatively, to move the image in the positive y-direction, change the Y-value of the Select Matching
Point in Model on the left side of the window to be the distance you want the image moved. For this
example, the Measure Tool was used to determine that the image should be moved 50 meters. Once the
value is entered click Set Point Match to translate the image.
e : Offshore Module Exarnple dx o i
IJ .HHHT‘ .:-D i o Camera LR B = SRl - = B sehecute o - < Run ||y Auto-link Tass @ |
Project lfems | Acd e Edit them
Geomatry Name: Geometry 03
Select ftem. Geometry Active Layer:  Layer 01 () ] .
Sedect Methodt | Create New Entity Color: i) Uk to Acter Layer
) Active Canvas:  Carwas 01
¥ Carwas & images 20 Lines | &b 30, faces
offset: 0 metens
Mame: |Coran Surface.prg
Gridt Major Spacing: 5 meters
mage: | Browse to Image

Minor Ticks: 10

Select Matching Point On Image:

0 vlo zo meters [T

& Set Pouns Mach | | 4

Ratate 10 comect abgnement:

Select: |
i Camvases
4 Layers
& [ Layer 01 2
& images
20 Lines
& 10 Surfaces

degeees ||

Set a Dimension

Set 4 dimension for image scaling

a1 & lo a0 | meen by
Lengine 1 meters | & Set Scale | [

J Aad Image
Cancel ) Confirm Geomatry

Tutorial 6 - Figure 63 - Showing where to translate the image in the positive y-direction

10. Regardless of the positioning method, once the image is in the desired location and with the desired scaling, click
the Add Image button and then Confirm Geometry. Click OK on the warning message. You will notice that there is
a new geometry listed in the project tree containing the imported image. You can toggle this on and off as with the

other project items. As we did not add any CAD entities in this section, the image will not affect any calculations. You
can rename the geometry from its properties panel.
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n:Flux ; Offshore Module Example.dx - 8 X |
Fle View Project Help
ik @O- R @ Camera cOM O 0T K Lo Bl o = | b Run || Aue-tink Tosks (0}

Project items | Aod em | Edit item

4 inFlux - Offshore Module Exampie
4 Geometry
] # Oftshore Module dgn
1 & Ocean Surtice
Infiows
Porous Regions.
‘Ventiation Simulations
Dhipersion Simulations
4 Monitors
Ponts
Lines
Regions
4 Visustzation
V! Legend
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ssovurfaces
Vectors

Sreamiines

Settings

—
t=im) x

Max. Chord Ermor a
Pre-processing time [ 0
Reduction Tame [ms) 0
 Appearance
Color wnite =
Color Method Layer
Highight
Show Label
Visivle &
“ Information
Ocean Surtace.

Number of Tranges 0

The name of the geomey.

Tutorial 6 - Figure 64 - Showing the imported image of the ocean surface in the project
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CAD Geometry Crop Tool

For managing projects with large CAD files, Detect3D and in:Flux comes included with a crop tool capability. The tool
allows you to define a three-dimensional box, based on two points (shown below), and either keep the geometry
inside or outside the box.

Point 2

’————qp—

Point1 o

You have the option to crop a single geometry file or multiple geometry files at one time by selecting the All
checkbox at the top right of the Crop Geometry window. Selecting the Save as Project Boundary option will save the
dimensions of the cropping box so when you load a new CAD file it will be cropped to the set Project Boundary.

Crop Geometry X
Geometry ]

Refinery.stl

Select Bounding Box

Point 1: X -37.86| y: -19.97 =z -0.01  meters | Ly

Point2: x -3658| y: [-1868| z 1.27 | meters | [}

Remove Geometry: | Outside the box v

[ Discard Empty Geometry
]

Save as Project Boundary

The Crop Tool can be accessed by clicking Project from the menu bar and selecting # Crop Geometry. A window
(shown above) will appear which allows you to use the Point Pick Tool to select two opposing points of the defined
cropping box.
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Removing CAD Pieces in Existing CAD Files

Occasionally geometry files have unwanted pieces e.g. human models, text names, superfluous equipment, etc. Both
Detect3D and in:Flux comes with built in capabilities to remove individual CAD pieces as well as entire sections of
CAD geometries.

Using the Crop Tool, you may define a cuboid region to remove CAD outside or inside the defined region.

Alternatively, you may use the Equipment Pick Tool (described below) in the Create New Geometry interface to
define the CAD pieces (triangles) that you desire to be removed and press Delete on your keyboard. You will be
prompted to confirm that you want to remove CAD pieces before the deletion is made. It is recommended that you
save your project prior.

Detailed Description of Removing Specific CAD pieces from your project:

Right-click on the geometry that you want to remove entities from and select “Edit”.

Project ltems | Add tem | Edit Item

4 jn:Flux

4 Geometry
I :ii| Refinar ot
%’ ltem is up-to-date

Inflows
Transform

Edit
Disable

Ventilation|

Dispersion

Risk Analys Adjust Colors..

L
4 Monitors | [l Merge Layers..
.

I' Points
Remaove

I Lines

You will see a new user interface, which is used for adding and editing geometry. The Equipment Pick Tool in can be

used when removing CAD pieces from an imported geometry file. The symbol is the same as the pick tool icon
and is located in the Geometry Creation Tool, shown below.
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il ; Tutorial Zx

-ine Camera O E O O T 15 b Blschedue = b mun || Auc-tink Tasks D)+ |

Ml Geometry Name: Gecmetry 01

Project tems

Selectitem: | Geometry.

Active Layer: Layer 01 | .
Select Method: | Creste New Entity Color | | S ok 0 st Loy
of] Active Canvas: | Global XY Plane

& Camvas | & images | | 2D Lmes | & 30 Surfaces
oftset 0 meters

‘Surface Type: Cylier
ric: Magor Spacing: 5 meters

Mainox Ticks: 10

Name: Cylindes 0

System: | Globsl s [

1 I Layer 01
+ Images

2D Lines
& 30 Surfaces

Base Point and Radius

Fadius: |1 meters | &

Top Point and Radius
Radius: meters by | &) Equal Radi

. Add Cylinder

Once activated, the upper left corner of the viewport window will display a hotkeys list (shown below) which aide in
selecting pieces of equipment.

Equipment Pick Tool

Use the commands to select equipment

Mouse Com mands

L eft-Click Select Entity

Right-Click Select Triangle

Drag Select Triangles in Dragged Window

Hot Keys

Ctrl Add to Selection OFF
Refine to Selection OFF
Remowve Selection OFF
Clear Selection

Accept Selection
Toggle Geometry Visibility
Exit Tool

Pressing and holding the Ctrl key and clicking once on a layer or entity in which you want to select is the best way
to begin selecting a piece of equipment. If there is only one layer in the CAD file then the entire file will be selected.
In the example below the Ctrl key was pressed and the left mouse button was used to click the large tanks in the
geometry. After clicking, the software determines all the triangles associated with that layer or entity. You may

also press Ctrl and click+drag over a region you want selected. The two images below show the resulting selection
from just clicking (left) and click+drag (right). If you can't see the selection, press "g" on the keyboard to toggle the
visibility of the geometry.
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At this point you can choose to use the Shift + Drag to refine the existing selection. Everything contained in the

dragged box will remain in the selection. Using this paired with different views of the 3D window significantly helps
in dragging over regions of importance. Below a Top View has been used to assist in drawing the refinement region.

il : Tutonsl 2afx

Fie View Project Help
i@ O0-3 N O
Project ltems | Add Rem  Edit em

Select nem: | Geometry

Select Method: | Creste New

& Corwas | & Images | 2D Uimes| &b 30 Surfaces
Surface Type: Cylinder
Mame: Cylinder 01

System: | Giokal

= | [ Schedule:

While pressing ‘Shift’ the
hotkey will toggle to show ‘ON’

Step 1) Hold ‘Shift’ while |

clicking+dragging from
one corner to the other
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Ml Geometry Name: Geometry 01

Active bayer: | Layes 01

o Active Canvas: Global XY Plane

offset: 0 meters

Minor Ticks: | 10

Step 2) Release
‘Shift’ and the
mouse button to
confirm refinement

~ %

Entity Color: ) Uk b e L

/] Gridk Major Spacing: 5 meters




5 i B
Fle View Project Help

Dl @®@o-E% @ W = Comena ~OE O © T 15 b - B scedule | NoSenolan g = | FRon |y Muso-link Tagks ()

Project ltems | Add ltem Edit Item

Geometry Name: | Geometry 01
Select feme | Geometry o E
Active Layer:  Layer D1 - [#]
Select Metnoo: | Create New - Entity Color: | I+ | /1 ik o ctie Lapee

|| Carvas | & images | " 20 Lines| & 30 Surfaces

offset 0 metens
| Surtace Type: Cylinder .
[} Grict. Major Spacing: 5 meters
Wame: | Cylinder 01 xlo
Systen | Glotal < select: [
a0 Layers
Base Point and Radius W Loesti
o ¥ 0 20 | metes -
e 2D Lines
fadus |1 mews (B & 30 surtaces
Top Point and Redius
x0 ¥ (0 z1 meters |y |
Fadns: meters o] Equal Radii
. Add Cylinder
Cancel ) Confirm Geometry

View
DOWN

Alt + Drag will remove the dragged selection from the existing selection. As an example, in the below image, the Alt

key was pressed while drawing a box over the flanges on the left side of the tank. This will remove the flanges from
the selection.

) e Tutorad 26 - 8 x|
| Fie View Project Help
Jild@o-EN & i < | Camers ~O0E 0 O T - Elscheue noSmuanons Running

P Run || Aute-Link Tags e | g
|| Project mems | acd iem  Egit fhem

Pick Tool

Select nem: Geometry v,

Active Layer:  Layer 01 - [#]
Select Method: | Create New - Entity Color: | iz o unk 1o dctns Laper
Step 1) Hold ‘Alt’ while e cosnne
| Carwas | & images | 2D Uimes | o 30 Surfaces % - % - o oy
== : : " o ‘ — clicking+dragging from i gl
ame: Cinger 01 - . one corner to the other s e [
Syem:  Giobal - Select: E]
| Quict ytmer - | [ % Camvases
Base Point and Radius ) ‘u%umm
x0 vlo elo | mewn [G] © Images
2D Lines
Radws (1 | meters | B| 4 30 Surfaces
Top Point and Radius.
x 0 ylo £ meters [
Radns: meters. o W] Equal Rada
!JMIW
Cancel . Confirm Geometry

Step 2) Release ‘Alt’
and the mouse
button to confirm
removal
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inFlur: Tutorisl 2.4
File View Project Help
ik oo-E 8@ i =  Comenn: ~0E 0o

Progect iems | Add hem | Edit hem

Equipment Pick Tool

Select iten: | Geometry ¥ Moute Commands
Select Methoa: | Create New - Het Keys

& Coowas | & Images | 20 Lines | b 30 Surtaces
Surface Type: Cyinder

Haeme: Cylinder OF

Systen: | Global -
Base Point and Radius
0 ¥ 0 o meen (G
Radus1 meten [0
Top Point and Radius
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3 Add Cylinder
Cancel ) Confirm Geometry

Iy« 7 schecule: | nve Semuan . s pRan || Aute-link

Tass (0}

Entity Color: [« 2 ks nctm e

] Active Canvas: | Global XY Plane
ofset 0 meten
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Minor Ticks: 10

) M Layer 0
& lmages

2D Lines
o 3D Surfaces
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This process can be done multiple times from different view. Below the Alt+Drag method was used to remove the
upper flanges from the selection by looking at a Side View of the facility.

nFlu: Tutorsl 28
File Wiew Project Help
ik @o0o-2 8@ ¥ < Comens LR

Prosect lems | Add hem | Edit hem

Select em: | Geometry -
Select Metmog: | Create New -

 Carwas | & Images | 20 Lines & 30 Surtaces

Surlace Type: Cylinder

MName: (Cylinger 0%
Systeny | Glotal -
Base Point and Radius
0 ¥ 0 o | meters (G
Radius: 1 meters |
Top Point and Radius
x %0 zh meters
Radius meters ) Equal Radin
) Add Cylinder
Canced ) Confirm Geometry

s @

Wl Geometry Name: Geometry 1

Active Layer: Layer 01

[ Active Canvax:  Giobal XY Plane:
offset 0 meters.
] Gridk Major Spacing: 5

Minor Ticks: 10

- [#]

Entity Color: || S Lok o st Layer

meters

In some cases. geometry pieces are highly complex and difficult to maneuver around. To help with this difficult, or
simply to verify that your selection is correct, there is a hot key for toggling geometry visibility. Pressing the "g" key,
as in the example below, will visibly remove the geometry pieces which are not selected on the screen.
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Once you are happy with the highlighted section, press the Delete key on the keyboard to remove all of the
highlighted triangles from the CAD model. A warning window will appear (shown below), click Yes to confirm
deletion. Be sure to save your project beforehand as this cannot be undone.

File View Project Help

i d00-28@ = . = B G- Dlschedue ¥ Run || Auto-link Tasks {0)-
| Project ierns | 2cid tem | Edit ieen
Geometry Name: Georetsy 01
Select [tem: | Geometry r
Active Layer: | Layer 01 v ||+
Select Method: | Create New

Entity Color: |- @

k1o Actve e
| [ Comae | & images| 20 Lines| & 30 Surfaces

) Active Canvas: | Global XY Plane
| Surface Type: Cyimder

offset: 0 meters
Hame: Cysinder 01

] Geid: Major Spacing: 5 meters

System: | Giobal

Minoe Ticks: |10

- ; l:“';:‘l&.-' o
a1 | e — o 4 305t
Top Point and Radius. Deleting geometey aanst be undone,
J Add Cylinder
Cancel - Confirm Geometry
X i X . . i «) Confirm Geometry §
Pressing Esc will exit the Equipment Pick Tool and click at the bottom left of the screen to confirm
the updated CAD model.
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CAD Geometry Representation and Simplification

All geometry in Detect3D and in:Flux is a collection of triangles. The conversion of complex surfaces into a set of
triangles is called "tessellation." Very often, the default settings for which CAD programs export are not appropriate
for quick analyses and will lead to overly detailed geometry.

In general, the smaller an object is the less important it becomes to the accuracy of the simulation. It is wasteful for
computation time to use 500,000 triangles resolving nuts and bolts on flanges and other superfluous CAD pieces.

Spending time to reduce the number of triangles in the geometry will be time well-spent to significantly increase
computation speeds. Note that even If you convert a CAD file using external software, you have control over how

many triangles are created.

This section will go into how to properly use the triangle reduction capability used in Detect3D and in:Flux.
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Insight Triangle Reduction

When loading CAD files into Detect3D or in:Flux, the CAD Import Options window (shown below) will appear. The
section highlighted in red below controls the Triangle Reduction of the file.

CAD Import Options

Units

Select Units: [meters T] @®

Bounding Box:  xrange: -37.9 to 25.1 meters
yrange: -20to 45.5 meters
zrange: -0.0107 to 12.8 meters

Scale Factor: 1

Triangle Reduction

Max. Chord Error: Fine (5 mm) -

# Triangles in File: 495294

Cropping

Crop Geometry: [Nu:me &

Cancel | Confirm

CAD Import Options Window indicating the Triangle Reduction section.

Both Detect3D and in:Flux have a built in geometry simplification algorithm. The algorithm helps when importing
CAD files and simplifying the number of triangles which exist in the CAD. The Import Options Window shows an
initial calculation of the number of triangles in the file as well as an option to change the Max. Chord Error.

The Max. Chord Error is analogous to the example shown below. It is a term used to describe the difference between

an idealized arc and the approximation using segments. The number of segments is chosen so that the maximum
error (distance between the two red triangles) equals the chord error setting.

ff.ldeal Arc

¥
_—

-

Segment
Approximation

Chord Error

Pictorial description of Chord Error in relation to an idealized arc
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Users can choose one of the 6 options from the dropdown menu for the Max. Chord error: None, Very Fine (2mm),
Fine (5mm), Medium (10mm), Coarse (15mm), and Very Coarse (20mm). The mm distance can be thought of as the
distance allowed away from the original mesh points (triangle vertices).

Insight Numerics software defaults to different Chord Errors for different numbers of triangles in your CAD file,
shown below. You may choose to change the default setting, but it is not recommended.

Triangle Count Range Default Chord Error
0- 100,000 None
100,001 - 250,000 2 mm
250,001 - 500,000 5mm
500,001 - 5M 10 mm
5M + 15 mm

This process is best done only one time when initially loading a CAD file. There is no need to perform the reductions
after the initial import as the geometry will be saved in the .d3d file of the project.

Note: All of the tutorial geometries which are pre-installed have already had triangular reductions performed.

The next section will show a comparison of the Chord Errors using the Refinery.stl file, but feel free to open one of
the other pre-installed CAD files and choose the Triangle Reduction option from the Project Menu.
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Tessellation Comparison

This section will go over a comparison of the various triangle reduction chord errors to provide a better
understanding of the tessellation involved and the importance of reducing the triangle count to reduce the load on
the computer's graphics and memory cards.

1. Open up a new project in Detect3D or in:Flux.
2. Locate the Refinery.stl file from the installation directory or from the Help Menu.
3. Load in the Refinery.stl file and wait for the CAD Import Options Window to appear as below

CAD Import Options

Units

)

)

Select Units: [ meters -

Bounding Box:  xrange: -37.9 to 25.1 meters
yrange: -20to 45.5 meters
zrange: -0.0107 to 12.8 meters

Scale Factor: 1

Triangle Reduction

Max. Chord Error: Fine (5 mm) -

# Triangles in File: 495294

Cropping

Crop Geometry: [Nu:rne v|

Cancel | | Confirm

CAD Import Options Window for the Refinery.stl CAD file

4. The units and should be set to meters as the bounding box dimensions are appropriate for this project.

5. The Max. Chord Error has already been set to Fine (5mm) since there exists less than 500,000 triangles. Choose
None from the Max. Chord Error dropdown menu.

6. We will not be using the Cropping Capability in this section. Leave the Crop Geometry: set to None.

7. Click Confirm to load the Refinery.stl file.

We will be loading the file 3 more times to compare the triangle reductions.

1. Load the Refinery.stl file a second time.

2. Choose meters from the Select Units Dropdown Menu

3. Set the Max. Chord Error value to Fine (5 mm).

4. Click Confirm.

5. Load one last Refinery.stl file and choose Medium (10mm) as the Max Chord Error.
6. Click Confirm to load the last geometry file for Tutorial 5.

Notice the splash window that appears while the triangle reduction is running (see below image). The percent
compression is displayed on the left while the new number of triangles is displayed on the right. Note that many CAD
files have 1000s of superfluous triangles representing mm level differences (sometimes smaller) so there is no need
to worry that 80% or higher has been compressed as it will soon be described that a high level of accuracy is still
maintained in the CAD.
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Loading Geometry

Simplifying...

| 38% Compression 319,368 Triangles |

Loading Geometry window while triangle reduction is calculating.

You should now have 3 Refinery.stl files loaded
1. Change the name of the first geometry loaded to Refinery - Original by selecting it from the Project Items Tree and
editing the Name text field under the Information header, shown below.

Geometry Refinery.stl

{az] | Search

4 Analysis
Max. Chord Error 0
Pre-processing time (... 3293

Reduction Time (ms) 7192

4 Appearance

Color White o
Color Method [La].rer -
Highlight £
Show Label O
Visible

4 Information

Murnber of Triangles 495204

Mame

The name of the geometry.

2. Change the name of the second geometry to Refinery - 5Smm.

3. Change the name of the third geometry to Refinery - 10mm.

4. Turn off the visibility of the Refinery - 10mm and Refinery - 20mm by deselecting the checkboxes next to the
names in the Project Items Tree.

5. In order to see the triangles of the CAD geometries we need to change the rendering of the Viewport Window.
To do this right click anywhere in the Viewport Window and under the Rendering section select the Shaded option
(shown below). You may also select the Shaded option for rendering from the View Menu on the toolbar.
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View From
Add Camera

Show Origin
Show Extents

Show Vertices

WireFrame Rendering
Shaded Projection
Rendered - Save Image

Copy to Clipboard

Selection of the Shaded rendering for the viewport window.

Once the rendering has been changed zoom into the boxed region shown:

Region to zoom into on Refinery geometry.

The next three images below show how triangles are used to represent pipe work and valves in a geometry as well
as the differences between a coarse tessellation (the 20mm triangle reduction) and a refined one (the original CAD
file). You can view the same results as the screenshots below by zooming into the region indicated in Image 18 and
toggling the visibility of each Refinery geometry.
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Refinery - Original (495,294 Triangles): The above image indicates two regions which are made up of several hundred
triangles. Too many triangles have been used to represent these small regions which are almost insignificant for fire and
gas mapping purposes. The following two images will show how even with less triangles you can still accurately represent
pipes and values.
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Refinery - 5mm (171,160 triangles): The number of triangles has been reduced to 35% of the original. The geometry is
still well defined with several triangles make up the bolts and small pipes, a larger chord error would be better for this
CAD file.
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Refinery - 10mm (118,682 triangles): The 10mm triangle reduction is the recommended chord error for CAD files of more
than 500,000 triangles. in:Flux reduced the triangles of the geometry to 24% of the original amount. Even though the
triangles are coarse (could still be coarser) they still accurately represent the refinery geometry and will allow for much
shorter analysis times.

NOTE: to reduce the load on the graphics card, users have the option to limit the size of the small triangles displayed
by the graphics card. To change this setting:

1. Select Application Options from the Project Items Tree

2. Change the value of the Small Triangles Size to 10 (the default is set to 2).

3. Selecting Show Wireframe On Motion also assists in reducing the load on the graphics card.
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Conclusions

Geometry Tessellation

CAD files are represented by thousands and sometimes millions of triangles. The CAD files loaded into Detect3D
and in:Flux can be compressed to facilitate quick analyses. A default selection is made when loading CAD files and is
dependent on the number of triangles in the CAD.

Notes on Geometries in Detect3D and in:Flux

e Remember that you can create geometry pieces using the CAD Creation Tool

* For most geometries, even complex ones, the triangle count should not be greater than 3-4 million triangles. If you
have geometries that are on the range of 5 million triangles or more, take a look at changing the Max. Chord Error
mentioned earlier or attempt to separate or edit the CAD file.

¢ Be knowledgeable about using third party triangle or mesh reduction capabilities and the options they have for
exporting.

Once you have found appropriate settings for exporting and importing to and from Detect3D and in:Flux, you can re-
use them on all projects.
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Contact Information

Insight Numerics directly provides full technical support and updates for its software products. If you have purchased
or leased a license from Insight Numerics, you are entitled to unlimited technical support, maintenance, and version
updates. Please use the contact information below if you have questions about the technical support included with
your license purchase.

As the sole developers of in:Flux and Detect3D, all updates are issued and maintained by our head office in Boston,
Massachusetts. If you have any comments or would like to request additional capabilities to be added to any of
our software products, email us your ideas and we'll be happy to discuss its implementation into the next software
update.

Company website:
http://www.insightnumerics.com

Support e-mail:
support@insightnumerics.com

Boston Headquarters Phone Number:
+1-617-657-4708
Office Hours are 8am to 6pm (EST) Monday through Friday
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