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Workflow Control and Automation

« Setup

 Simulate

» Post-process
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Expanding Geometry Import Functionality
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Motivation

« Water & environmental users typically deal with

topography files, not STLs, but FLOW-3D solver
requires STL format.

« Raster files are commonly used in GIS programs to
encode geographic data
— Topography
— Roughness

 Converting raster files to
STL is not simple
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Using Raster-Based Geometry

P ol PR Y o I PR
« New type - - 20metry
L @ Raster file(s) |£ )
— Primitives solid
combponel Add to compo nanant 11 -
p : 1 9 Add component - g
 Adding ra¢ Comgment | m
_ NeW SU b( Mame: RiverBasin Sphere
_ Type Cylinder
— New icon @ Solid Cone
. ‘ ' ‘ () Surface roughness Box
- STL File(s)
—|  RasterFile(s)
Subcompone Advanced
STL Library
Transform Copy to simulation folder | QK | Cancel
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Display of Raster-Based Geometry

-
@ Raster roughness® - FLOW-3D - [Meshing & Geometry]

ol

Eile Diagnostics Preferences Physics  Utilities  Simulate  Materials  Help
Simulation Maniager Model Setup | Analyze | Display |
General I Physics I Fiuds | Meshing &Geometry | Output | Numerics |

# X Tools View Mesh Subcomponent

NEBERDBNOE

OVVOeOC R Limlirwme s

[ Component 1: Terrain [ =]
1> Solidified Fluid Region

Show component{(s): Select ‘:|
Search for: - Find
4 Geometry
I Global

:Corrpongr)tﬁoperﬁes

Axisymmetric Spinning Object
Collision Properties
Combusting Object Properties
Core Gas Component Properties
Dissolving Object

Electrical Properties
Fan/Impeller Object (Phantom)
FSI Deformable Properties
Flow Vent Properties

Initial Conditions

Lost Foam Properties

Mass Source Properties
Moisture Properties

Moving Object

Qutput

Permeable mold

m

Search for:

hd Find

4 Simple Deforming Object
Deforming Object Properties | Edit |

Component 1: Terrain

D uansparen.:y? %Lightv E Iﬂ ‘[:5 b @ {;_CJ ‘

Raster points are triangulated and used to display a raster-based component.
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Raster-Based Roughness

* New raster-based roughness component
— “Projects” roughness to underlying geometry
— Does not occupy volume

* Creates a virtual component

« Raster-based roughness + “FLOW-3D roughness”
« Requires (simple) conversion to global roughness map
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™ NLCD Land Cover Clasification Legend
Code data:

CO nve rSIOn E ggfgn:::frlcefsnow

21 Deweloped, Open space

22 Developed, Low Intensity

23 Deweloped, Medium Intensity
24 Deweloped, High Intensity

31 Barren Land (Rock/Zand/Clay)
41 Deciduecus Forest

Description of indices (not used by . oot
the solver, for information only) m

52 Shrub/scrub

71 arassland/Herbaceous
72 Sedge/Herbaceous

73 Lichens

74 Moss

81 PasturefHay

82 Cultivated Crops

92 Woocdy Wetlands
~ g5 Emergent Herbaceous Wetlands

™~ Code value FLOW-3D Reoughness walue (51 units)
11,@.1
12,8.2
21,1.@
22,2.0
. . . 23,3.a
Conversion of indices to FLOW-3D 2,5.0

31,0.7

surface roughness. al.5.2

E.g. index 43 of land covera?e _
ace

(mixed forest) becomes sur o220

52,2.8
roughness of 7.5 in FLOW-3D .
73,0.15
74,0.1
§1,0.2
§2,0.4
@, ,2.5
55,1.5

User Interfaces: Workflow Control and Automation October 20, 2015



FLOW FLOW-3D FLOW-3D[Z7W CREST

Pre-processed Roughness Map
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Image Overlay

« Simulations are easier to setup when the users sees the
visual context

 Ideally, images used will have same aspect ratio as the
geometry, but can be adjusted.

reBEBEmo8e | F
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Interactive Model Setup
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Interactive Probing

« Version 11: Shoots a ray from the eye

— Probe line follows the ray trace through all intersected surfaces
« New: Probe line created normal to surface probed

— Selects probed surface only

— Probe line can be extended on both sides of probed surface

— Probe can be rotated about the probe location

CTRL + Shift + right-click I ! Probe line is created normal
to the probed location. The triangle
— / selected is highlighted.

 Existing ray-tracing method remains available.
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Interactive Probing: What Can be Created?

 History probes

- Baffles

« Valves/vents
 Void/fluid pointers

« Mass/momentum sources
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Probing for Internal Surfaces Using Clipping Planes

Plane clipping tool

TE® sEfN e P e
i it L OO EE @

ation Toolbar Tﬁ
AR ) '

allows inner

surfaces to be | w0

probed
~—

Inner surfaces in complex geometries can now be probed directly by
opening the geometry using the clipping tools
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General Enable/Disable

 Existing: Enable/disable for geometry only

 New enable/disable functions:
— Mesh blocks
— Valves
— Fluid regions
— Baffles and baffle regions
— Pointers
— Particles (all or individual)
— Probes
— Springs

FLOW-3D  FLOW-3D//[ZH
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Springs and Ropes
[ % |
» Enable/disable checkboxes in front — e .
of objects in trees B
- Disabled objects are always o)
written to prepin file \ °
« Numbering of objects (whether \
. ooringlinel
enabled and disabled) does not e
change T i

FLOW-3D  FLOW-3D//[ZH
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Drag & Drop Reordering

« Components, subcomponents, and mesh blocks can be
reordered in the Meshing & Geometry tree structure

« Cursor indicates if the action is allowed during drag

Geometry
Sub t 3: Part 345B-1 %
— ubcomponen r Copy (allowed)
Show component(s): Select |:|
Search for: - | Find |
4 GEDEE:I-" Subcomponent 3: Part 345B-1 % Move (allowed)
[+ oba
[ Component 1: H-13 steel mold -
I [¥] Companent 2 S
I+ Solidified Fluid Region
Subcomponent 3: Part 345B-1 Action not allowed

FLOW-3D  FLOW-3D//[ZH
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Component-based Sampling Volumes

« Sampling Volumes can now be added in same way as adding

Sampling Velume E
Sampling Velume E ‘ + x ‘
o ‘ Sampling Volume: Select sampling volume |;|
@ Ssphere =
amp @ Cylinder Select sampling volume I Search for: - Find
o W Cone - Find 4 Sampling Volures
® Box 4 Sampling volume 1 ]
O Torus MName |
T Import Geometry File 4 Geometry File | Change
ol s stl
o Min/Max
[» Transformations
> Liriters

« Sampling Volumes in existing input files will be converted to
components

FLOW-3D CiST FLOW-3D/ZW
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Workspace Copy

Portfolio

[» Default Workspace
P

@ V6 - High Pressure Die Casting
@ V6 - High Pressure Die Casting Restart

« Functionality:

Simulation

Partfolio Summary Queue Summary

Simulate Workspace

Mew Workspace ...

Open Workspace ...

Show Workspace in Explorer
Save Workspace Ctrl+5Shift+5

Copy Workspace ...

3

—

— Creates copies of selected simulations in a

workspace

— Relative links to external files (e.g. STL files)
are maintained in copies

— Links to restart results are updated

« Facilitates parametric studies

FLOW-3D

FLOW-3D

CAST
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r@ Copy Workspace

Workspace to be copied: Engine Block Group 1A

Enter name for the new workspace:

& Enging Block Group 28

Location
C:'\sersljohnd\Documents\FLOW-3D\FLOW-3D Projects\V6_Engine_Block_Gro
[C:\Jsas\jdrﬁboqmmtsﬁow-ﬂjﬁow-ﬂj Projects 7] Browse

Create subdirectory using workspace name

Simulations To Copy

Simulations
|[#] V6 - High Pressure Die Casting
V6 - High Pressure Die Casting Restart

[ checkall | [ checknone

Checked simulations will be copied into the new workspace.

Unchecked simulations will not be copied.

J [ conce

FLOW-3D/1//7H
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 Ruler indicates units
 Accurate for measuring

 Useful for checking
scaling
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Ruler

Tools  View Mesh  Subcomponent
OsVveo ) Lalirvthwwme »
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Workflow Control and Automation

« Setup

 Simulate

User Interfaces: Workflow Control and Automation October 20, 2015



FLOW-3D

FLOW-3D FLOW-3DZZW CAST

Active Simulation Control

FLOW-3D  CKS&¥
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Active Simulation Control
Terminology & Requirements

« Important terminology:

— Events: An event occurs when a user-defined condition (or
conditions) are met at probes.

— Actions: An action is a type of change to a component/object
status or property

* Requirements:
— At least one probe must be defined in the simulation
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Active Simulation Control
Creating Events

« Step 1 - Create a probe where an event will be defined
« Step 2 — Define events

| Geometry

Show component(s): Select |'| -

Search for: hd Find I

4 Geometry
[ Global
[> Compenent 1: Tank -
b Compenent 2 Filler tube [ NNGN
[ Component 3: Impeller -
[ Selidified Fluid Region

Component Properties

Initial Conditions

Lost Foam Properties
Mass Source Properties
Maoisture Properties D
Maoving Object
Output

Search for: hd Find EVe nt

4 Moving Object COﬂtl’OIS
Moving Object Properties
[ PQ*2 Analysis
Events |

Events l
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Geometry B X

Show component(s): Select |'|

Search for: - Find

4 Geometry
Global
Component 1: Tank s
Component 2: Filler tube | NN

Component 3: Impeller -
Solidified Fluid Region

L L e

Component Properties &

Initial Conditions -
Lost Foam Properties
Mass Source Properties

Muoisture Properties D
Moving Object
Output -
Search for: - | Find Event
4 Moving Object ContrOIS

Moving Object Properties m
o PQ"2 Analysis

Events [ Bves
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‘ Active simulation control events

SR

| ez | ert2@ | Faddeven |

Event definition

Event name: Close Valve 1213

Enable event
Event condition logic [All

[ T I T

Number of probe conditions: 1

Probe variable name

Use absolute value

Relational operator

Critical value Time delay

1235 [o1 |

Event actions

Number of actions 1 E|

GMO event actions Action properties

-|@  mbuar ||
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Active Simulation Control
General Rules for Events

« Multiple events can be defined for an object

« An event can be triggered by multiple probe conditions
— Logic condition between multiple probe conditions: ANY or ALL

« An event can trigger multiple actions
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Examples of Potential Controls

« Open spillway gates when flow depth in reservoir exceeds a
specified value.

« Change Selected Data output frequency when flow velocity
exceeds a given speed

« Turn vents/valves on and off when pressure goes above or
below a specified range

« Change volume flow rate on a boundary when depth drops
below a specified threshold

User Interfaces: Workflow Control and Automation October 20, 2015 28
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Simulation Pre-check

FLOW-3D CAST
FLOW-3D/ZZW
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Simulation Pre-check
« Expanded to include pre-processor checks
« Overview tab summarizes identified issues

-
@ Multi-Block Gravity Filling - Simulation Pre-Check — [EEE
A
/W overview | W General Model Settings | /¥ Active Material Properties | /¥ Mesh Quality ¥

eeeeeeeeeeeeeeeee fo | Save ] [Save&ck:se] [ Cancel

 Flags indicate severity of issues

FLOW-3D CiST FLOW-3D/ZW
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Simulation Pre-check General Model Checks

Hot-links on General tab take user to the tab where the
problem is occurring

| ,'.Dvewiew | ;"Ge"leralModdSetti"lgs | j" Active Material Properties | f' Mesh Quality

Fluids Solids

/™ overview | /¥ General Model Settings | /! Active Material Properties | /¥ mest Temperature unit: Unspecified Simulation units: CGS
Tips Property: thecl: Thermal conductivity of fluid 1
Allinput temperatures must not be negative, or they are reset to 0.0. Active fluid properties Simulation value Reference material - Refer

4 Fluid 1: aluminum

Density of phase #1 [ Tabular ] 2.5 Tabular |

Specific heat of fluid 1 [T—]abdar 4.187e+07 [M

Thermal conductivity of fluid 1 Tabular Tabular
Tabudar |
Tabuar |
(Tabular |

’/ Viscosity of fluid 1 or viscosity of .. |u.05 |
4 Fluid 2:

Density of fluid 2 []] Tebuler |1
Viscosity of fluid 2 | |
Specific heat of fluid 2 Tabular

Warnings Thermal conductivity of fluid 2 Tabular

Property cv2is not set, a defaulte be used. o _
roperty mu & not sct, o oA value may be uat Thermal conductivity of fluid 1

Property muZ is not set, a gt value may be used.
Property ofrcof for cgg®nent 1is not set, a default value may be used. -
s Component 1is not set, a default value may be used.

thciis ndt set, a default value may be used.

i set, a default value may be used.

Mesh Block 1is missing mesh planes from Mesh Block 2.

Mesh Block 2 is missing mesh planes from Mesh Block 3.

Mesh Block 3 is missing mesh planes from Mesh Block 2.

-
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Workflow Control and Automation

« Setup

 Simulate

» Post-process
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Batch Post-processing

FLOW-3D  CKS&¥
FLOW-3D/ZZZW
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Batch Post-Processing

« Motivation: Speed & Efficiency
— Enables generation of multiple graphics automatically upon
completion of a simulation
 Functionality
— Allow users to define graphics to be generated in “batch”
— Graphics requests include volume rendering, 3D, 2D, Line Plots,
Text output
« Context files and Templates can be used to request
results
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Batch Mode Graphic Requests

« 3D Graphic requests can be composite objects
— Can be volume :

Act

'1.280e+002
9.349e+001
5.896e+001

A (I

 Graphic reques
— 3D - Scenaric
— 2D - Animati
— Line Plots 2> |
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Report Generation

FLOW-3D  CKS&¥
FLOW-3D/ZZZW
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Report Generation

« Report generation requires “Batch results”
[@ custom Report Tool L9 [ I Ciistom Report Toal 2 [t

Title: Weir flow study Title: Weir flow study
Authaors: Joey Elizondo Authaors: Joey Elizondo
Organizations: ETH Organizations: ETH
Re-encode animations as ? Re-encode animations as ?
Graphics Indude: ‘ Graphics Indude:
Selected Graphic/Paragraph Name Type Selected Graphic/Paragraph Name Type
1 Water_Surface AV @ 1 Water_Surface AV @
2 Water_Surface_t=1.250488 PNG (%] Generate 2 Water_Surface_t=1.250488 PNG (%]

IZ/ |z| I Generate I|Open Report| | Delete | IZ/ |z| Generate l Open Repoart I Delete

(o [ cancel | (o [ cancel |

« Once completed, the resulting report can be viewed in any
HTML 5 browser
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Report Generation

heml

O
5 e /o 20laprop20- % 20organze/ Ami Documents/EUC2015/6UIS
Energy Dissipative Tumbler
Amir Isfahani
Flow Science, Inc.

We studied the design and optimization of an energy dissipative tumbler. The tumbler consists of two different diameter pipes and a reservoir at the outlet. There

are baffles installed in the second pipe to slow down the flow of water. The geometry of the setup is shown below.

Energy Dissipative Tumbler

5 baffles to slow down the flow

October

Figure 1: The geometry of the tumbler.
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Other Post-processing Improvements

« Improved volume rendering
— Better performance
— Less memory
« Improved handling for:
— 3D clipping
— Box, Plane, Spline
 Ability to link results (//sgr) files
— Multiple results to one animation
— Frame selection (remove timeframes)

« Streamlined Preference Editor

FlowSight
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Questions?

FLOW-3D and TruVOF are registered trademarks in the
USA and other countries.
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