Conifer Cast 2.6.0

New features

* Windows Vista Compatibility

New Installer

« Solver Pause/Resume

» Locally Implicit Advection

» Split Lagrangian VOF Advection
 Domain Removing Components

* Unstructured Memory Allocation (UMA)
XML Export/Import of Material Database
e Limited Compressability

» Heat Transfer Coefficients to Mesh Border



Windows Vista Compatibility

Conifer Cast 2.6.0 is a 32bit Windows Application
Conifer Cast 2.5.x supported

- Windows XP SP2 (32bit)
Conifer Cast 2.6.0 adds support for

- Windows Vista (32bit)
- Windows Vista (64bit)

Both MAC address based and dongle bound
licenses are possible

Conifer Cast 2.5.x Conifer Cast 2.6.0
\4 \4
WinXP 32 bit Vista 32 bit Vista 64 bit




Before

New Installer

FLOW-3D Installer

Conifer Cast Installer

Dongle Driver Installer

Restrected Version
Solver Executables

FLOW-3D License
Configuration

Now

Conifer Cast Installer

In Conifer Cast 2.5.x installing was difficult

In Conifer Cast 2.6.0 a new installer has been
introduced which simplifies installation
considerably

Installer installs

Conifer Cast user interface

FLOW-3D Solver

FLOW-3D User Interface

FLOW-3D License Service and Licese File
Manuals as PDF files

USB Dongle driver for dongle bound licenses

Installer configures

Language version

Limited version solver executable according

to license



Solver Pause/Resume
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View graphs

Force progress
message

Force data plot

Load latest
results to view

m

Terminate

During simulation it is
possible to put the
solver into pause mode

Pausing solver will
temporarily release the
license allowing another
simulation to be run

Pausing solver will NOT
release the memory
occupied by the solver



Locally implicit advection 1/2

F

Mumerical cptions

[S5c)

Pressure iteration method
i
i
i

Heat transfer and conduction [imphtc]
" Explicit * Implicit

Elastic stress evaluation [impels]
i i

Surface tension evaluation [impsft]
i i

Advection [impady]
{+

Limited compressability [rcsgl, imp]
i
{+
i

Multi-blodk boundary conditions
Mixture coeffident [alphamb]
0.25

Viscous stress evaluation [impvis]
i

~
r~
~

Time-step size control
Control method [autot]
(" Constant time-step size [0]
{* Stability [2]
(" Stability and nr of pressure iterations [1]

0.001 [
1le-010 [
Maximum timestep size [dimax] 1le+011 g

Max pressure iterations [itmax] 2000

Initial time-step size [delt]

Minirmum timestep size [dtmin]

Cancel

New feature in
FLOW-9.2 solver

Enabled from Numerical
options



Locally implicit advection 2/2

Designed to relax the Courant stability limit on the time step size for faster calculations:

A< CONbLx/U, CON = 0.45

» Applies selectively when and where the Courant condition is violated. Otherwise, an explicit
method is used for better accuracy

» Fast and efficient, no iterations required. Adds ~5% CPU time per time step and memory
» Accuracy is maintained by controlling the time step size and by selective application
» Applies to all advection equations: momentum, fluid fraction, energy, efc.

* Not used near free surface and two-fluid interface to maintain accuracy of the VOF method —
fluid fraction is always advected explicitly near free surface



Split Lagrangian VOF advection

Advanced options

Viscosity [ifvis]
(¥ |ocal viscodty evaluation (no turbulence model) [i]
(" Two-equation turbulence model [3]

(" Renormalized Group Theory model [4]

Drag function [idrg]

{* No drag [0]

(" Volume fraction dependent drag [1]
(" Fluid fraction dependent drag [2]

(" Unsaturated flow in porous media [5]
(" Reynolds number dependent drag [4]

r.b.dvection option [ifvof]
{* VOF + Interior Donor Cell [4]
(" Unsplit Lagrangian method [5]
(" split Lagrangian method [&]

Gas model [gamma]

(¥ Fixed pressure gas regions

(" Adiabatic gas regions

Adiabatic constant 141

Gravity [ox, gy, az]
X [o Yo TS

Density [ifrha]

(" Constant uniform density [0]
{* Function of local temperature [1]

Other models

| Disable wall shear stress caloulation [iwsh]
[ Enable cavitation mode [icav]

[ Enable viscous heating [ivish]

[ Enable surface tension [ifsft]

[ Enable wall adhesion [cangle]

[ Enable surface defect tracking [idfct]

[ Enable micro-porosity evaluation [imupor]
[ Enable air entrainment evaluation [idfair]
[ Shear dependent viscosity model [muci]

[ Temperature dependent viscosity model [mutmp1]

Restart

Restart time [irest] 0
Temperature options [ihtrst]

O

"

r~

Cancel

New model introduced in
FLOW-3D 9.1 solver

The Split Lagrangian
method typically produces
lower cumulative volume
error than the other
methods in FLOW-3D,
although the volume error
may increase when this
method is used together
with the GMO model.



Domain-removing components

=

Geometry interpretation

S=5)

Geometry Object

Interpretation

6124
c10 FullyInsulating
Remaining space

Metal

ale Domain remowing

Mould

Object entry
Mame c10_FullyInsulatingHaole Up
Interpretation Domain removing]
Chill
Obstad tiegCOre
Sty Domain removing |
Obstade Color:  |723M Stion. .. |
—bas
Input
| Moving object |Insulation
Metal
Mould
Maowving
Unused Cancel |

New geometry interpretation type of
'Domain removing' has been added to
Geometry interpretation dialog

Setting an STL as domain removing
will mark the area occupied by the
STL as inactive

No calculation what so ever happens
in the inactive area. No calculation
elements are generated for the area.

Can be used for removing areas from
calculation domain that do not have
any impact for the solution in order to
gain better calculation performance.



Unstructured Memory Allocation
(UMA)

FLOW-3D 9.2 solver
feature

* Ability to allocate
solution arrays on
parts of the mesh for
faster more efficient

calculations
. * Benefits
Structured meshing: Unstructured meshing:
all cells are in memory only active cells are in memory - Shorter arrays

- Less memory
use

- Faster
execution

Automatically
enabled, no user
action needed

Big impact on
performance of flow-
only simulations (i.e.
no heat transfer)




Export/Import to XML of material
database

Materals ‘ m

« The contents of material database can be
exported to an XML file

Pure_alumium o . . . .
.ﬁ.lsi—lllilr'-‘lg_[alumium] « Material data in XML format can be imported in to
a5 Al-15 CU .

36 Al-14 Mg New material database

Al - 4.5 Cu Alloy, Constant properties
&l - @ Mg alloy, Costant properties

al 201, Al-Cu alloy , Auburn Univ, data
&l 330 (IMatPro)

&l 356, Al-Si Alloy, Auburn Univ, data —
Al-Be alloy, Auburn Univ data

Aluminium, constant propertes

ADC 12

Alloy Steel Import
1.4931 —
(ZG-8M Stainless steel

CF&M Stainless steel, Auburn university da Export
0,28 Carbon Steel, (AISI 1026)

1%a Cr Steel

1.2%% Carbon Steel DS

1. 5% Manganese Steel

254 5i Steel

AIST 1003 CASBOA
AISI 1086 (Carbon Steel) —_—
ATSI 430 Stainless Steel

CA-15 Stainless Steel [AISI 410) :
CA-40 Stainless Steel (AISI 420) Exit
CF-8(e) Stainless Steel (AISI 304) -
CF-5C Stainless Steel (AISI 347) i

O Cdmimlmme Ckmm] B e | leies A

L1

«  Usefull for moving material data to/from 3" party
software

« Usefull for taking backups of material data

» Usefull for merging two material databases




Limited Compressability

Mumeria option:

—Pressure iteration method
" Point-by-paint suce. overrelaxation (SOR)
" Line implicit methad (ADI) [iadix, iadiy, iadiz]
{¥ GMRES method [igmres]

—Multi-block boundary conditions

Mixture coeffident [alphamb]
0.25

—Heat transfer and conduction [imphtc]
" Explidt ¥ Implict

—Elastic stress evaluation [impels]
" Explicit € Irplicit

—Viscous stress evaluation [impvis]
" Explicit evaluation [0]

" Implict evaluation with SOR. [1]
€ Implicit evaluation with 401 [2]

% Implicit evaluation with GMRES [3]

—Surface tension evaluation [impsft]

" Explicit € Irplicit
— Advection [impadv]
{* Explict " Implicit

—Limited compressability [rcsgl, imp]

" Disabled
{* Automatic

" Manual, max expected pressure I 10000000 Pa

—Time-step size control

Control method [autot]
" Constant tme-step size [0]

{* stahility [2]

{™ Stahility and nr of pressure iterations [1]

ID.DD] 5
I 1e-010 5

Initial time-step size [delt]

Minimum timestep size [dtmin]

I 1le+011 5

Max pressure iterations [itmax] 2000

Maximum timestep size [dimax]

Cancel

| bR

Introduces very small limited
numerical compressability to
the metal

Helps convergence in
difficult flow simulations
while not having any
significant impact on the
results

Automatic limited
compressability requires
HPDC or Advanced license



HTC from obstacle to border in
border conditions

Bottorm (min z)
|S|:|Iid weall ﬂ

Fressure [Pa]

Velodty [m)s] 0
Heat transfer coefficients

Obstades [hwobs] | 1 WK
Metal [rwall] 0 W 2K
Gas [hwavi] 0 Wi im2fK

Top (max z)
|S|:|Ii|:| wall j

Fressure [Pa]

Temperature [C] | 30 J Time

Temperature [iC] | 30 [ Time:
Velodty [m/s] | 0

Heat transfer coeffidents
CObstades [hwobs] | -1 Wi im2fK

Metal [hwall] 0 Wi im2fK
Gas [hwavi] a Wi fm2 K

Mesh border condition

Left {min x)
|Solid wall

Pressure [Pa]

Temperature [C]

Velocty [mjs]
Heat transfer cx
Obstades [hwal
Metal [hveall]
Gas [hwav1l]

Right {max x)

|Solid wall

Pressure [Fa]
emperature [C]

Velodty [m/s]
Heat transfer cc
Obstades [hwaot

Metal [hwall]

Gas [hwawv1]

Mesh block |Block 1

=]

Border conditions dialog now
allows setting heat transfer
coefficient against mesh border
for:

-  Metal

- Obstacles



