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CAESIM Overvie

CAESIM

User Interface

_ side Panel Input

Main TAB Menu Bar

Geometry creation/import
Grid generation/optimization
Grid Sequencing/Adaptive
grids

Fluid/solid properties
Boundary condition setup
Field Initialization

Solver control

Solution Monitoring
Residuals
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3D RANS Solver

Subsonic, Transonic and
Supersonic Flows

CYL/Cartesian/BFC Geometries

Turbulence

Chemically Reacting Flows

Heat Transfer (CHT & Radiation)
Lagrangian Particle Tracking(LPT)
Free Surface

Customizable Physical Models
Fluid Structure Interaction (FSI)

Summary

Solution
Analysis
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Point-Probes
ISO-Surfaces
Streamlines

Contours

Vectors

Particle Trajectories
Animation Capabilities
2D line plotting

Time series plots
Various Outputs



CAESIM Overview Project/File Management
—

Windows “Start->Programs->CAESIM Administration”
o “Create Project Directory”
o Choose directory with enough HD memory
o Create directory for each major project

Manual approach
o Create directory using Windows Explorer
o Copy files from “model” installation directory (*.bat)

o Launch CAESIM, STORM, Visualization from Windows
Explorer
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CAESIM Overview Project/File Management

== ———————

Key project files

o *.usr - contains all project setting related to physical

o models and fluid/solid properties

o *.bc - contains all boundary condition model settings

o *.mfg - contains all geometry related information

o *.ggd - contains grid data (can be re-generated from *.mfq)

Other important files
o *.flu/*.sol - contains fluid/solid properties
o react®.lib - contains chemical reaction(s) data/information
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CAESIM Overview Mouse / Keyboard Input

Mouse
o Viewing (L-RX, M-RY, R-RZ, LR-pan, LM-zoom)

o Selection (Ul buttons/objects, text input fields, geometry
objects)

Keyboard
o Text input fields (numerical and character)
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CAESIM Overview Graphical User Interface
T

Main Menu Toolbar TAB Area

[E] CAESIMADV 2024 <Project: roomabjs, DescriptioMNGa

Simulafion Control

Current Project

Coordinates | Extents. Mesh

Simulation Type

Model Viewport
Laminar Fluid Flow

Turbulent Fluid Flow

Heat Transfer In Fluids

Heat Transfer in Solids

In put Fluid Material
Panel AIR (300 K. 1 atm)
Area Simulation Time Control
Time Step Type
Tend

DT
Slide Series Output Control

Series Name

Step Frequency

| Time Frequency

llaneous
Activate Keypad

Activate Toolbar Hints

ViewingToolbar

E—————— ]
© Adaptive Research



CAES_IM Overview
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Primary Input TAB Areas

Manage Project

Project creation, archiving, and execution
Simulation Type

Laminar/Turbulent, Heat Transfer, Chemistry, etc.
Fluid-Solid Properties

Ideal Gas Law, thermal conductivity, viscosity, etc.
Geometry

Geometric model creation and CAD tools
Meshing

Computational grid generation, optimization, and control
Boundary Conditions

Inlets, outlets, walls, blockages, free-stream, etc.

Simulation Control Settings

Linear eq. solver, time-step, output control, etc.
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CAESIM Overview Input TAB Area — Manage Project

Manage Project Simulation Type Fluid-Solid Properties Geometry Meshing Boundary Conditions Simulation Control Settings

Guides / Tutorials / Examples OpeniLoad Projects Execute Programs Current Project

Project Summary Data Save a Project

The Manage Project tab area consists of six tab sub-areas designed to facilitate easier
management of CFD projects

1. Current Project
Open/Load Projects
Save a CFD Project
Project Summary Data

Execute Programs
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Guides and Tutorials

© Adaptive Research



CAESIM Overview Input TAB Area — Simulation Type

Manage Project Simulation Type Fluid-Solid Properties Geometry Boundary Conditions Simulation Control

Heat

Fluid Flow Type Heat Energy Special Conditions Multi-Phase Flow Chemical Reactions

The Simulation Type tab area consists of five tab sub-areas allowing for direct
specification of the physics required for a CFD project Simulation

1. Fluid flow type
Heat energy
Special conditions

Multi-phase flow

o > 0D

Chemical reactions
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CAESIM Overview Input TAB Area — Fluid/Solid Properties

Manage Project Simulation Type Fluid-Solid Properties Geometry Boundary Conditions Simulation Control Settings

Save

Fluid and Solid Material Selection

The Fluid-Solid Properties tab area consists of two tab sub-areas that allow the
specification of all default material properties for a CFD model

1. Fluid and solid material selection

2. Species and particle properties
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CAESIM Overview Input TAB Area — BFC Geometry

Manage Project Simulation Type Fluid-Solid Properties Geometry Boundary Conditions Simulation Control

ion ? Axisymmetric

Geometry Operations Create / Modify Geometry Geometry Create Functions ‘CAD Processing

The Geometry tab area for BFC geometric models consists of four tab sub-areas
providing access to all geometric modeling functions

1. Geometry operations
Create / modify geometry

Geometry create functions

W N

CAD data processing
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CAESIM Overview Input TAB Area — Cartesian/Cylindrical Geometry

Manage Project i q Geometry Boundary Conditions Simulation Control

ﬁ’T’T Before

Region Physical Extents Insert or Delete Regions Export Geometry

‘Set Number of Regions

The Geometry tab area for Cartesian/Cylindrical geometric models consists of five tab
sub-areas providing access to all geometric modeling functions

1. # of dimensions
Set number of regions
Region physical extents

Insert or delete regions

o > 0D

CAD data processing
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CAESIM Overview Input TAB Area — BFC Meshing

Manage Project Simulation Type Fluid-Solid Properties Geometry Meshing Boundary Conditions Simulation Control

B Wesh labels -Dir 4

L

Meshing Operations Mesh Viewing Functions Reference Mesh Functions

The Meshing tab area for BFC geometric models consists of three tab sub-areas
providing access to all computational mesh functions

1. Meshing operations

2. Mesh viewing functions

3. Reference mesh functions
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CAESIM Overview Input TAB Area — Cartesian/Cylindrical Meshing

Manage Project Simulation Type Fluid-Solid Properties Meshing Boundary Conditions Simulation Control

Meshing Operations Mesh Viewing Functions Reference Mesh Functions

The Meshing tab area for Cartesian/Cylindrical geometric models consists of three tab
sub-areas providing access to all computational mesh functions

1. Meshing operations

2. Mesh viewing functions

3. Reference mesh functions
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CAESIM Overview Input TAB Area — Boundary Conditions

Manage Project Simulation Type Fluid-Solid Properties Geometry Boundary Conditions Simulation Control

) Particle injection

Source BCs Compound BCs Particle BCs

The Boundary Conditions tab area for all CFD models consists of seven tab sub-areas
providing access to all boundary condition definition functions

1. Flow BCs
Obstructive BCs
Source BCs
Moving BCs
Compound BCs
Particle BCs
Other

N o o b~ w D
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CAESIM Overview Input TAB Areas — Boundary Condition Specification

v

EN T
Name WALLCD1 10f5

Add/Delete BC item buttons

v

BC placement control

alues Table for Face

Reflect

v

BC value specification
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CAESIM Overview GUI Panels — Simulation Control

Simulation Type Fluid-Solid Properties Boundary Conditions

Build Solver

Control Solver Parameters Output Variable C: STORM Saolver ct

The Simulation Control tab area consists of five tab sub-areas allowing for specification
of CFD simulation control parameters

1. Simulation control

2. Solver parameters

3. Simulation output

4.  Variable calculations

5.  CFD solver customization
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CAESIM Overview Solution Convergence Monitor
EE————

Model Execution Summary

[E] CAESIM ADV 2024 <Project: blunta, Description:, Units: S, Geometry Modek: blunta »

CAESIM ADYV

Main

Function
Project Summary Project Name “ Environmental Statistics
tOOIbar Time 04 20 Elapsed 00:00:11 i

Interrupt (F1)

-67.1168

blunta DT 0.02 Remaining 00:07:02 497613 11.7368

Gompletion Status Inactive Inactive

BODY FITTED 3-D
sl

1:7 J:5 K:9
1:80 J:32 K:68 o Probe
Turbulent .

s Monitor

Inactive 4.92411E+001 BTISTTE001
1.61021E+000 4.72795E-002

5428846001 1.79553E-003 G h
Inactive 8.50156E-001 27E2T7E002 ra p
4185572003 5.86315E-004
Single 1.03781E-001 1.77875E-002

AR (300K, 1 atm)

Not specified

Particle
.

Vale % Change R d I
-7.31670E-003 8.86189E+001 es I u a
-.99601E+000 193387002
-8.65042E-004 5.40512E+001 h
S.41121E-008 5.36635E+001 g ra p

-1.40853E+000
-272852E+000

Message area
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CAESIM Overview Visualization

== ———————

l— Title bar — Viewing control toolbar

[E] sTorRMvIEW EI@I“

File Edit View Visualization Panels Tools Help

File open/save —» EE% ﬂ@ Dataset.. |[1  A#|Region:[i =% @ @M %‘
Object: World  ~

Mach 8 Air Dissociation

Visualization
panel toolbar

<+—— Main graphics
window

| Perspective |Flipbook Build Mode

\ Message area

— "_‘
© Adaptive Research



CAESIM O_verview Visualization — Main Toolbar

Zoom box

B

1. Iso-surfaces

Streamlines

Particle paths

Coordinate surfaces (cutting planes)
Boundary surfaces

2D plotting

Solution probing

Plot annotation
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CAESIM Overview Visualization — Boundary Surface Panel

SurfacelD — Surface ID: [ ﬂ Total: 1
Surface | Subset | Colormap | Legend |
Surface Creation — create | [pispLavTvPE
Clear Al | (& [smaath - <— Display Type
Delete | . "'m“_'s
_Ontions...| <— Vector Options

COLORING Display Opi
Coloring Control —> | Geometric | isplay Options... |

¥ Scalar M wisibility |

Scalar Function

Scalar Specification —> |TE"’“’ | Select... |

BOUNDARY TYPES

DNIDER (108 faces)
LEFT (308 faces)
RIGHT (308 faces)
CEILING (448 faces)
WESTOUT (30 faces)

EASTOUT (30faces)
NORTHOUT {52 faces)
LEFTIN {26 faces)
EASTIN {26 faces)
CEILING {44 faces)

Select Al | DeselectAll |  OK <«— Selection Control

Close |
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CAESIM Overview

Surface ID

Surface Creation

Coloring Control

Scalar Specification
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Visualization — Coordinate Surface Panel

Coordinate Surface

Surface ID: |1 ﬂ Total: 1

Surface | Suhsetl Colormap | Legend |

Create | |oispLaY TYPE

cearml | |© [EETICCNN -
-~

Delete | Yectors

Options...

COLORING

Display Options...
vooce i | EEEuis
i+ Scalar ¥  wisibility

Scalar Function

TEMP ‘ Select..

COORD PLANE: X oy (e Z

Min Current Max

[0 [0.15 0.3

| ol |
SWEEP CONTROL

[T Sweep _ +
ﬂ ﬂ ﬂ Steps: |25 E‘

Display Type

Vector Options

Plane Orientation

Plane Position

Sweeping/Animating Controls



